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Article  I. 
Siographicdl  Account  of  Assessor  John  Gottlieb  Gahh, 

AMbttet  tlie  many  illustrioaa  names  which  have  adorned  th« 
annalB  of  Chetnistty  during  the  last  fifty  years,  there  are  few 
entitled  to  a  moto  distitigilished  place  than  that  of  Oahn.  Bottl 
ia  thk  tboat  favoured  district  of  a  oountry  which  was  in  the  ful- 
lest enjoytuent  df  its  freedom, — the  putiil  of  Bergmanti,  and  the 
friend  of  Scheele,  he  ib  alike  distinguisned  as  a  patiiotic  citizen, 
and  as  a  profound  philosopher.  Identitied  with  the  fame  of 
these  two  celebrated  toen  will  Gahn's  descend  to  posterity,  for 
it  was  in  thbir  publications  that  his  greatest  discoveries  made 
their  first  a{>pearBnce ;  and  in  the  hearts  of  all  his  countrymen 
will  his  memory  live  embalmed,  by  the  recollection  of  his  genenU 
philanthropy  and  public  virtue.  N^or  was  he  less  amiable  ia 
private  life ;  but,  with  the  generosity  of  a  liberal  mind,  he  tV«ely 
and  fi-alikly  <iommuiiicated  on  all  occasions  the  boundless  storQ 
of  information  which  he  had  acquired,  or  the  practical  applic&- 
tioti  of  the  discoveries  which  he  had  made.  By  his  improve^ 
ments  in  the  arts  of  miniag  and  metidlurgy,  he  increased  the 
health,  not  less  thah  the  glory  of  his  coantry ;  and  at  this  day, 
there  is  no  name  more  admired,  and  at  the  Same  time  more 
beloved,  in  Sweden>  than  that  of  John  Gottlieb  Oahn. 

On  the  i7th  of  August,  1746,  at  the  Woxna  Iron  Works,  iti 
Sonth  Helsingland,  Was  bom  J.  O.  Gahn,  son  of  Hftrttis  Jacob 
Oahn,  Treaeurer  to  the  Government  of  Stora  Kopporberg.  In 
his  15th  yeathe  had  completed  his  preparatory  education  at  the 
Qytunasiutn  of  WesteraS,  and  early  in  the  year  1760,  he  com- 
menced his  sclentifii}  studies  in  the  Uni^rsity  of  Upsala.  Hiti 
mind  seems  alt'eady,  even  at  this  period,  to  nave  received  the 
bias  towards  those  pursuits  which  continued  the  study  of  his 
manhood  and  of  his  age,  and  which  will  long  preserve  his 
memory  from  decay,  'fiie  wide  fields  of  mineralogy  and  che- 
mistry,   of  mathmtatiea    and   mechanieal  philosophy,    hera 
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'2  Biographical  Account  of  J.  G.  Gahn.  [Jclt, 

en^ged  his  yonng  and  eacer  spirit.  He  was  one  whose  ardour, 
while  it  bore  him  rapidly  forward,  did  not  pennit  him  carelessly 
to  pass  over  any  thing ;  and  that  rivacity  of  disposition  whicu 
directed  his  attention  to  so  many  and  various  objects  in  rapid 
BuccessioD,  was  but  a  guide  to  him,  though  it  must  have  bewil- 
dered others.  He  was  one  of  the  few  wno  can  run  and  read, 
and  turn  to  account,  accidents,  and  even  blunders,  of  the  most 
fortuitous  description. 

Thus  it  happened  to  him,  while  yet  a  pupil  in  the  Academy, 
that  a  specimen  of  crystallized  carbonate  of  lime  dropped  from 
hisfiiigers.  Itwas  ofthe  variety  which  mineralogists  tenn'doc'a- 
tooth  spar,  and  the  fall  shattered  it  into  firagments.  While 
gathering  these  up,  Qahn's  attention  was  arrested  by  the 
appearance  which  one  of  them  presented,  and  in  which  a  portion 
of  the  original  nucleus  bad  been  developed  by  the  accident. 
This  hint,  which  another  might  have  neglected  or  misnnder* 
stood,  he  immediately  followed  up ;  nor  did  he  rest  satisfied 
until  he  had  extracted  by  cleavage  the  rhomboid  which  consti- 
tutes the  primitive'form  of  this  mineral,  from  a  great  variety  of 
its  secondary  crystals.  Bei^mann,  to  whom  this  observation 
and  discovery  were  communicated,  published,  immediately  after- 
wards, a  Dissertation  on  the  Forms  of  Crystals,  which  called 
forth  the  well-merited  admiration  of  men  of  science.  But 
while  Bergmann  reaped  this  honour  from  his  Easay,  be  bad  - 
omitted  to  mention,  that  it  was  the  discoveries  of  the  pupil,  which 
had  furnished  the  basis  of  all  the  reasonings  of  the  master. 

The  next  important  service  which  the  subject  of  this  memoir 
rendered  to  science,  was  the  investigation  of  the  nature  of  the 
earth  of  bones.  In  this  discovery  accident  had  no  share ;  yet 
it  too  yielded  the  first-fruits  of  reputation  to  another  than  the 
true  owner.  It  is  indeed  to  be  regretted  that  in  too  many 
instances,  Gabn  suffered  others  to  claim  and  to  enjoy  the  reputa- 
tion of  improvements  which  they  had  never  made,  and  of  merit 
which  they  had  never  earned.  In  this  be  was  so  negligent  dur- 
ing his  life,  that,  it  is  to  be  feared,  many  of  his  diacoveries  are 
at  this  moment  ascribed  to  others,  and  can  now  never  be  vindi- 
cated for  their  real  author.  For  this  strange  indifference  to 
fame,  permitting  others  to  reap  where  they  had  never  sown,  it 
is  not  easy  to  account ;  though  we  have  an  instance  of  some- 
thing similar  in  the  conduct  of  another  celebrated  chemist,  Br. 
Black,  who,  after  finding  the  tract,  and  clearing  the  way,  to  a 
most  fascinating  field  of  discovery,  contented  himself  widi  siu 
ting  down  at  the  barrier  which  bis  genius  had  overthrown,  while 
others  passed  by,  and  gathered  an  easy  harvest  of  reputation. 

Previously  to  this  period,  the  earth  of  bones  had  been  univer- 
sally considered  to  be  sui  generis  and  peculiar.  Crahs,  however, 
succeeded  in  analyzing  it,  and  in  establishing  it  to  be  a  neutral 
salt,  composed  of  phosphoric  acid,  and  lime.    This  is  a  disco- 


1824.].  BiograpUail  Account  of  J.  a.  GdiH. 


r 

I  wry,  the  value  aod  difficulty  of  which,  none  bntchemiats  tho- 

I  roughly  ocquaioted  with  the  practical  department  of  their  §cience 

[  can  appreciate.     It  reflects,  however,  no  little  honour  on  the 

'  sagaci^  of  its  anthor ;  and  it  has  happened,  at  a  period  long 

sabsequent  to  the  time  when  the  composition  of  this  earth,  as 
appearing  in  the  animal  kingdom,  bad  become  familiar  to  che- 
mists, that  the  same  substance,  occurring  in  the  mineral  king- 
dom, has  been  again  and  again  mistaken  for  a  new  and  simpTe 
earth,  by  analysts  of  considerable  celebrity. 

Just  about  this  time,  Scheele  had  completed  his  investigation 
of  flnor  apar  and  its  acid,  and  at  the  conclusion  of  the  treatisa 
which  he  published  on  this  subject,  he  informed  his  readers, 
that  "  in  addition  to  the  discovery  of  a  new  earth,  it  was  also 
in  his  power  to  announce  to  them  mat  the  earth  of  bones,  instead 
of  being  an  uncompoiinded  substance,  is  phosphate  of  lime." 
The  general  and  ambiguous  nature  of  this  allusion  to  the  disco 
very  of  Gahn,  although  wholly  unpremeditated  on  the  part  of 
Scheele,  was  the  canse  of  the  credit  of  it  being  immediately 
attributed  to  him ;  especially  as  Gabn  had  not  then  so  far  com- 
Dieted  his  experiments  as  to  consider  them  deservii^  of  being 
I  laid  before  the  public  in  a  separate  memoir.     Nor  did  such  a 

production  of  bis  ever  after  appear ;  for  it  was  one  of  the  cha^ 
'  racteristicfi  of  his  comprehensive  genius,  that  he  was  ever  reluc- 

'  tant  to  commit  any  of  nis  opinions  or  discoveries  in  a  crude  state 

to  the  press,  and  where  .  others  imagined  that  little  material 
remained  to  be  investigaled,  he  saw  further,  and  still  experienced 
a  painful  sense  of  imperfection. 

Oahu  next  succeeded  in  demonstrating  the  metallic  nature  of 
manganeae,  which  he  effected  by  exposing  its  oxide  along  with 
idiarcoal  powder  to  an  intense  heat.  This  discovery,  however, 
with  many  others  of  inferior  moment  respecting  the  more 
recently  known  metals,  was  never  published  by  liimself,  but 
appeared  originally  in  the  chemical  dissertations  of  Bemnaim. 
Koris  there  any  one  trait  in  the  whole  character  of  our  chemist 
more  remarkable  than  that  to  which  we  have  already  alluded, 
hia  indifference  to  celebrity.  He  rarely,  even  in  private,  narrated 
ia  an  unreserved  manner  the  progress  of  any  oi  his  discoveries, 
and  the  person  to  whom  such  a  communication  was  made  might 
.regard  it  aa  the  strongest  evidence  of  his  full  EUid  confiding 
fiiendship.  The  feehng  of  how  mncli  remained  to  be  done, 
appearing  full  before  his  penetrating  eye,  seems  to  have  over- 
powered too  nntcb  the  satisfaction  and  complacency  which 
ought  to  have  resulted  from  what  had  been  accomplished.  And 
BO  forcibly  did  this  sense  of  imperfection  oppress  him,  that  a 
morbid  delicacy  has  in  too  many  instances  deprived  the  world 
of  the  results  of  bis  unwearied  research  daring  the  long  period 
of  fifty  years.  In  all  this  time,  scarcely  any  publication  of  his 
«pft»na  antil  he  had  almost  hterally  obeyed  the  injuqctioa  of 
b3         ■  ..oogic 


thk  poet,  In  fetoltliig  It  ttgain  and  Sg^H  Ih  bta  nliild,  l^r  Aft^r 
yeaf.  Yet  advantageous  'ie  the  sevfete  hda  of  "  hOtium  ptetaftttir 
itt  ahnum  "  may  bb  to  poetfe  and  theit  ptoductioti*,  It  is  hj  no 
mean^  aJitJicable  to  philotto^herti  and  tneir  diScoferied  ;  end  If 
the  iHetids  of  Gahti  Hid  bat  been  mote  geile^onft  iii  acknotriedg- 
iOg  *heMce  they  dte*  thfeir  D*n  JnforttitttiBa,  Ve  most  have 
been  niOre  faeftrtilt  grateftil  to  tfaem  fot  cotnmnili<iatmg  \t  tb 
otheft,  and  thereby,  not  tmfttequentljr,  securing  a  benefit  which 
might  else  hare  perished. 

Besided  thbse  disbbVerl^s  Which  resulted  frOth  &ie  investlra- 
Hona  of  G&hn,  he  cDflftrted  a  faTOur  of  yet  greater  practical 
iibpbrtantte  dii  sciencei  in  the  iiUproTenletits  It^ulch  he  m»d^  a^ 
the  metbiS  of  phJsCCtttiflg  ttsetitch.  During  his  youth,  the  blo#- 
tipe  ^vas  little  used  by  tbeh  of  science,  and  it^  bdVantag^s  l^i^ 
less  nnderstood.  That  instmnient,  by  Whibh  they  are  now  ena- 
bled tc  makfe  micrbfecohic  analyses  in  the  drjr  *ay>  with  a  de^ee 
of  pre^iBioh  theft  t«hol!y  unexpected,  *Ab  in  its  tudB  dtate  at  thit 
perWa,  mo*e  Used  by  the  mechanic  than  b^  the  chetnisL  Crdti-  ■ 
Stbdt  btld  EUgefstroni  first  discovered  its  importance  iti  diBtin- 
guishibs  tlliiierals  bv  thfeit  TflrioUs  degrees  df  fusibility,  and 
Uiifeit  «eV^ra1  habitiitiea  With  fluted.  Rext;  Bergniann,  Dv  Mils 
ExcfeUent  DiisettatiiJfa  de  TUbo  FernimitiktOrio,  extehdea  thb 
ktiottledge  of  the  ittsttument  itiore  widfely,  dhd  explained  its 
tiies  taore  futiy  to  thfe  leanlfed  world.  Gahn  had  been  ewploytd 
by  this  philosopher  to  maltfe  the  grefttef  part  of  the  eSpenmbritft 
detailed  in  the  Dissertation,  and,  from  that  period,  the  impt-bVfe'- 
ment  of  every  thing  connected  with  the  nftmre  or  inailageibGEtt 
of  tliB  Bloftpipei  became  ohe  of  hift  most  feyourite  bccupAtidns. 
Mfe  feiiMrgbdj  atld  it  the  sftthe  time  defined,  the  uses  of  the  seve-- 
ral  teagentB ;  hfe  added  somfe  he*  ones  pf  grfeat  Itnportanbe  to 
theif  iinmfc**-;  he  Ihvebted  br  improved  the  tatious  appattitna 
acbompaiiylng  tlrt  ibslrtihleiit ;  and  by  his  alWost  intuitive  saga- 
city ih  detebting  the  characteristibs  both  of  simple  bodibs  and 
of  coiiipbnnd  miUehiiB,  hb  *a6  enabled  to  point  out  at  once  thte 
pkiuest  &tiA  moit  efticacichis  mbany  by  which  they  mar  be  dis- 
covered Alld  discKihliliitfid.  A  Concise  Summary  of  airectibfts 
for  Using  the  thstrilbient  Was  drawn  up  by  hiKj  lUid  ptiblishba 
in  the  Secbfad  vblume  of  BeHelitiS'a  ElerHfents  of  CheffllBtly . 

AbtJther  important  fatility  contributed  by  Gahn  to  rile  phjBfe- 
cution  of  teseat^ll,  deserVeS  to  be  KiasHfed  tVith  that  just  Itifeii- 
tioned,  ahd  is,  perhaps,  sEarcely  irtftrior  to  it  in  talue.  Thife 
W&b  the  iiivetlUbii  of  k  balance,  hot  hiore  rbniarfcabte  fbr  itfe 
extteme  delltacy,  than  fnt  the  Bimplicity  bf  its  consltuctidtl. 
The  latter  duality  it  poSsbsaes  in  so  tetftarkable  a  dfegfeb,  that  it 
may  bfe  eaSdy  cbhstructbd  by  any  Workman  bf  evbh  Very  mtidfe- 
rate  t^Ualificatirthg ;  and  thUs  this  bleeart  and  tndispefasablfe 
instrumeht  was  pidcfed  Behbrally  Within  the  l^ach  of  all.  Ateffr 
copious  dfescKptiUn  of  it  was  Wntttb  oat  kf  Ike  mivai)dti  it  ftfr 
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^Hfi))  are  ^  fgw  pf  ti^e  4mfiV»Tm  *n(J  invention?  pf  GaltB ;  but 
^t))Q|ig^  ti)«^^  snav,  perh4p»>  \><i  ^d  oili^f  m^%m  of  spre^diiijg 

mi  PftWB  ftbro^d,  tiey  4p  oot  fofm  jjip  cWftcter  by  winch  ]ie  m 
tie^t  fcupwii  at  bftwe.   Tq  b^vs  % jus^  idg*  qC  tjiq  fnm,  w»  tB«»t 

l)Q  infcHW^^,  that  ^  SfliefiBes,  hoyevgr  p)Uph  thfl  siibjepf  «f  fiia 
fclEui  p4fflHit,  ffprp  upt  ^t  ftpy  timp  \\\b  pfipcipaj  pc^up^tion,  ^ut 
t^ptply  fcr^tied  m  ^ree^ble  rglftjation,  ta  ^hich  he  opca^ioRaily 
iodulge*},  when  h^  CR«ld  Bpwe  ji  fpff  i»Pffl*n(a  fro^^  hi?  mom 
^fioBS  MWJfitiipli?,  l^\.  ug  ppff  tCTCfl  t^s  ppufg?  of  h)s  IJfe  fts  9 
n»P  pf  the  ivorld,  anij  ^^  4.  joftft  of  b^aoiegf),  spd  glWPe  »?■  **» 

i(«5)h(;  dptjefi  h?  M  to  dispbarss  8«  ft  Ptember  ftf  ib«>  i^p'^sw^ 

tftHNP  body  pf  Jiiwghprs  jij  S««dfiB,  SPd  wg  sfaril  ^f  P  frfll  bPW 

SHiPfWiPg  »s  his  Bfjiio^oce  as  » iwn  of  ppi^pge. 

•  P(t  Ae  dPftth  of  hi^  ffttbft,  be  W98  left  B^  yfiWBg  « W,  «i  Iffiff^W 

eircsfft^wpes.  wbicb  Pflmpell«i4  bfp>  ^  difppt  bif  »p»w4i(rt«  a«4 

Mno^f  excluBivp  ^tte^itign  (p  f^e  {^fK^cg  (tf  {HmiRS  m4  HVf4l^ 
twSff-  Im  mPde  pf  ««!teri^g  bis  prpf#99iOf>  w^a  (ibftf^t^ristHI 
y  ^  IPftB-  Pe  VW  pot  Batisft^d,  ))]^  iq^in  qritSHI.  W'tl^  %  WPW 
tftporetip  Icupjpiedge  qf  )t^  propeq^pg,  ^t  4^tefpi)g@d  tft  acqiiipi 

*  thprppgb  ^cqiiaJRtWICB  w'ttt  tb^m  by  perspqal  spe^ewe.  IJp, 
%refftrg.  aspQci^tpd  ffitb  the  Prd'BWlf  mmU,  awelt  wffit%fBi 

wd  spQfl"R»pdftted  bwBpi'"  (*»  tb^*"^  flabits,  m^  0(*k  »s  sftiyp 

^%)|e  ^  ^t  tb^ip  labpurs  j  ftoii  (lid  he  rpboquiBb  this  fflftdp  pf 
life  Tm\,\l  it  pp%|ied  to  fOftte  Sfd^ifipfls  eitbgr  tp  bi^  fepoipledgfc  <W 

Jij  the  ym  171Q,  he  defSR^g^  **  Up»al»  »P  ftpadgmifi  tbp»ia» 
entifled  "  Jtpoiar'ka  ps  RegulftttPRs  fp'  »il  WP«>Ypd  %^tfi»  of 
jlftpii^etajeB);  in  Ifpij  fpuHOpries ; "  ^d  in  tfep  PPtirS?  Pf the  sfipi^ 
yefir,  b^  acquitte4  hiqiself  in  tbfi  PHstpinajy  gftiaiiiiatiQns 
i¥8ppptii)g  hi?  metallu^o  kflpwledg^,  with  aR  itbijity  wbi(^ 
lec^vfid  tb§  wnqnatiftpS  adaii[»tipn  pf  ths  judges-  A  few 
monHia  ftfMiF  this,  h^  was  cpnignssioQed  by  ths  Gpllegp  of  ft'liit^s 
to  institute  ^poiirse  of  pjfpenr^Bnf*  witb  a  vjeiy  Jo  imprpvp  t^jp. 
method  pf  Boelting  ppppe»  at  FftblHR-  Tb^  conspqtiepcq  gf  thia 
inypqtigatiqq  ^gs  ^  qompj^tfi  fegeppr^^pri  pf  the  wbflip  8S»tpp>, 
80  ^  to  gvp  mucb  t'PW  aod  save  qmcb  e?pajt?p  by  tbs  PflBSgft. 
TjiJ  this  peripd,  thp  pld  jeVPrhewtpry  fupoace  w^  PverjTH'hejfi 
in  Upf,  tp  whifih  a  large  prPpPrtion  pf  tbp  fufii  fipB^iWed  WM 
^eeth^F  wasted.  Gahp  repojnRieflded  4  ppw  POB^trpetiPO.  bjf 
^b4^t%S!(perQHpuB§xpepditure)savpidsdi  ItH'^sisyjMdifttB'y 

ato*tfd,  Bm  pmume^  »t  tb's  d^y  tP  bs  HRi^srs^Jly  efppipyed. 

F^pfP  tW  iutiBflate  ^cquaint^ncg  whiph  b?  pP8#§6Sftd  witb 

eirpiy  mbjfpt  cpppepted  with  miping  w  ffitb  Hift»iinrgy,  it  ««^ 
b*  JPJMP^^d  tb«  *3abp  fiow  if,\i  a  gtrang  ^^i^  tP  fevie  th* 
4if^bpn  pf  &  smeitipg  vflm  9f  bi^  own,   Tbi^.  iwp«P*^i.  tb^ 

<Hltre4  A  f^it^l  ffb^G^  AB  ]#  Hpt  ^  9pn«a^  i  but  ^»  ^Hl^ . 
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tion  and  talents  eftsily  procured  for  htm  a  partnenbip  id  boh 
extensiTe  works  at  Stora  Kopportwrg ;  where  be  settled  : 
soparintendant.  He  had  not  remained  long  in  tliia  aifantioa 
when  an  opportunity  occorred,  reqniiing  «U  tbe  experience  and 
skill  of  which  he  was  isaater.  The  contest  for  the  independence 
of  America  had  just  about  this  period  commenced,  and  as  the 
application  of  copper  to  the  Bheathing  of  ships  had  then  been 
bat  recently  introanced,  it  may  be  remembered  that  some  of  our 
great  merchants  entered  into  extensive  speculations  on  the  arti- 
cle of  copper,  purchasing  up  the  whole  which  wax  then  in  the 
country,  and  that  many  of  them  realized  princely  fortunes,  by 
the  prodigious  advance  at  which  they  disposed  of  the  commo- 
dity. The  demand  was  great  and  sudden,  the  ordinaiy  suppfy 
comparatively  inadequate  to  the  emergency  of  the  case,  and  the 
scarcity  and  price  of  the  copper  rose  proportional^.  In  circum* 
stances  such  as  these,  the  smelters  at  Fehlnn  received  an  order 
for  sheet  copper  and  copper  bolts  for  the  sheathii^  of  ships,  of 
'  so  great  an  extent,  and  called  for  by  so  eariy  a  day,  that  the 
men  of  greatest  experwnce  among  them  conceived  its  exe- 
cution to  oe  chimeriod.  Gahn  came  forward  in  this  emergency, 
ttad  undertook,  at  his  own  risk,  to  execute  the  order  witbm  the 
time  prescribed.  He  was  completely  successful ;  thus  at  once 
supplying  the  wanta  of  another  country,  and  greatly  raising  the 
reputation  of  his  own.  It  may  well  be  imagined  that  his  firmness 
,  in  coming  forward  on  this  cnsis,  though  opposed  to  all  the  reat 
of  his  profession,  and  his  success  in  proving  that  he  had  not  over- 
rated his  abilities,  must  have  been  highly  gratifying  to  himself, 
and  could  not  ftil  to  bear  his  reputation  urough  the  country. 

From  the  year  1770,  when  Gahn  first  settiecTat  Fahlun,  down 
to  1786,  he  took  a  deep  interest  in  tbe  improvement  of  almost 
all  the  chemical  woiks  in  that  place  and  the  neighbourhood.  In 
conjnnction  with  the  proprietors  of  the  copper  mine,  he  esta- 
bliahed  manufactories  of  sulphur,  sulphuric  acid,  and  red  ochre. 
From  the  skill  of  the  projector,  these  immediately  becsme  supe- 
rior to  their  rivals,  on  account  of  the  excellence  of  the  articles 
prepared  in  them,  and  they  constituted  for  many  years  a  source 
of  great  emolument  to  their  proprietors.  But  although  he  than 
directed  his  peculiar  attention  to  tbe  works  under  his  own  care, 
his  improvements  upon  the  whole  economy  of  the  smelting  and 
refining  of  the  ores,  were  calculated  to  be  a  source  of  riches  to 
the  countrv,  not  merely  to  the  individual ;  and  Gahn  accordingly, 
in  a  liberal  and  generous  spirit,  fostered  the  amendment  of  the 
processes  in  every  chemical  work  in  his  neighbourhood.  It  may 
be  said  indeed  with  truth,  that  there  were  few  chemical  manu- 
factories, and  in  particular  that  there  was  not  a  single  work  con- 
nected with  the  smelting  of  copper,  in  tbe  vicinity  of  Fahlun, 
which  did  not  receive  a  thorough  reformation,  ei&er  from  his ' 
scientific  knowledge,  or  from  hit  practical  skill.    Among  his 
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mechanical  contrivances,  we  may  mention  here  an  ingeniods 
piece  of  machinery  erected  nnder  his  superintendence  at  Aweata, 
for  the  purpose  of  laminating  metals,  by  making  them  pass 
between  cylmdrical  metallic  rollera. 

Such  eminence  as  this  could  not  fail  to  procure  celebrity  to 
Gahn,  and  conduct  so  generotis  on  his  part  destroyed  every 
trace  of  jealousy.  Fame,  in  general,  brings  with  it  envy, 
because  men  too  often  become  proud  and  assuming,  in  propor- 
tion as  they  become  famous.  As  these  quahties,  however, 
formed  no  part  of  Gahn's  character,  it  is  beheved  that  few  men 
have  more  enjoyed  that  mixture  of  attachment  and  respect 
-which  is  called  esteem ;  and  testimonies  of  this  flowed  in  upon 
Gahn  from  eveiy  quarter. 

In  the  year  1780,  the  B^yal  College  of  Mines,  as  a  testimony 
of  their  sense  of  the  value  of  Gahn's  improvements  in  the  general 
economy  of  their  whole  system,  and  of  his  successful  discharge 
of  every  duty  which  had  devolved  upon  him,  presented  him 
with  a  gold  medal  of  merit.  In  1782,  he  receivetfa  royal  patent 
as  mining  master.  In  1784,  he  was  elected  a  member  of  the 
Royal  Academy  of  Sciences  ;  and,  in  the  course  of  the  same 
year,  be  was  appointed  assessor  in  the  Royal  College  of  Mines, 
m  which  capacity  he  ofRciated  as  often  as  his  other  avocations 
permitted  him  to  reside  in  Stockholm. 

Nor  can  we  here  omit  another  event  which  happened  to 
Gahn  in  the  course  of  this  year,  since,  if  it  be  of  little  note  to 
him  as  a  public  character,  it  influenced  the  whole  of  his  domes- 
tic bappmess.  It  was  in  the  year  1784  that  his  marriage  took 
place,  when  be  espoused  Anna  Maria  Bergstrom,  with  whom 
afterwards  during  the  long  period  of  thirty-oneyears,  he  enjoyed 
ahfe  of  uninterrupted  domestic  happiness.  The  fruits  of  this 
marriage  were  a  son  and  two  daughters. 

We  have  already  adverted  to  the  demands  which  were  made  on 
the  Fahlun  smelters  for  copper  for  the  sheathing  of  ships.  All 
copper,  however,  is  not  enuaily  suitable  for  this  end,  and  indeed 
some  kinds  of  this  metal  which  might  serve  excellently  for 
almost  any  ordinary  purpose,  if  applied  to  this,  undergo  corrosion 
from  the  action  of  the  sea  water  to  such  an  extent,  as  to  make 
them  quite  unfit  to  afford  the  protection  which  alone  renders 
them  valuable.  Out  of  these  circumstances  a  case  arose,  in 
which  the  information  and  ability  of  Gabn  found  an  extraordi- 
nary opportunity  for  their  exercise,  and  proved  of  signal  service 
to  his  country. 

In  the  year  1773,  he  had  been  elected  a  chemical  stipendiary 
to  the  Royal  College  of  Mines,  and  he  continued  to  hold  this 
appointment  till  the  year  1814.  During  the  whole  of  this 
period,  his  information  on  every  subject  connected  with  chemis- 
try was  confessedly  so  superior  to  that  of  his  associates,  that 
the  solution  of  almost  every  difficult  problem,  remitted  to  the 
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College,  oatorally  devohcd  upon  him.  An  iatetestii^;  and  jm- 
portaut  one  was  thus  committed  to  him,  which  occupied  him 
during  a  series  of  investigatious,  prosecuted  iothc  vears  1803, 
1S04;  and  as  the  circumstaacee  ^re  ioterestiag,  ana  the  result 

{iroTod  highly  hooouiable  to  Gahn,  y/^  shall  make  no  i^ology 
oe  detailing  them. 

It  h^pened  that  th^  copper  sheathing  of  a  vessel,  after  fi 
long  voyage  in  the  Mediterranean,  had  oeen  corroded  to  ftn 
extraordinary  extent  by  the  action  of  the  sea  water;  and  a 
Btrong  but  wholly  unfounded  prejudice  had  from  this  circum- 
stance arisen  against  the  employment  of  Fahlun  copper  for  the 
sheathing  of  vessels.  Gahn  was  commissioned  to  mvestigate 
whether  there  were  any  grounds  for  this  prejudice,  and  to  sug- 
sest,  if  necessary,  such  alterations  as  might  remove  them.  In 
the  elaborate  memoir  which  he  drew  up  on  this  subject,  he 
demonstrated,  in  the  most  decisive  manner,  that  the  Fahlun 
copper  contained  none  of  the  pernicious  admixtures,  which  ren- 
der that  metal  subiect  to  corrosion  by  sea  water.  And  as  a 
singular  proof  of  the  truth  of  his  conclusions,  it  deserves  to 
be  mentioned,  that  it  was  discovered  upon  examination,  that 
the  copper  sheathing  of  the  vessel  in  question  had  not  been 
obtained  from  Fahlun. 

We  have  now  glanced  at  a  few  of  the  benefits  conferred  by 
Gahn  upon  science  by  his  discoveries ;  upon  scientific  men  by 
his  inventions  to  facilitate  their  researches  ;  and  upon  his  coun- 
try by  his  improvements  in  those  arts  which  constitute  so  great 
a  portion  of  her  wealth.  But  we  should  still  underrate  the 
character  of  the  man  were  we  to  omit  mentionii)g  that  he  was 
besides  a  zealous  guardian  of  the  rights  of  his  countrymen,  in  the 
represeutative  body  of  which  he  was  repeatedly  a  member,  and 
that  in  private  life  ne  was  not  more  agreeable  to  bis  friends  by 
bis  urbanity  and  frankness,  than  useful  to  all  by  his  enlightened 
humanity.  In  proof  of  the  latter  characteristic  we  may  mention, 
that  the  hrst  charitable  institution  for  the  maintenance  of  the 
poor  at  Fahlun  was  indebted  entirely  to  his  exertions  for  its 
estabhshment. 

The  privileges  entrusted  to  bis  more  peculiar  and  local  care 
were  of  no  ordinary  kind.  Being  a  member  of  the  Mining 
Directory  of  Fahlun,  he  was  by  tbera  jeturiied»to  the  represent- 
ative body  of  Burghers  in  the  Diets  of  1778,  1809,  and  1810; 
and  in  the  momentous  discussions  which  took  place  in  tliese  two 
latter  years  particularly,  he  was  always  an  active  member  of  the 
Constitutional  Committee  (ConstitutionoUtokott).  When  it  is 
recollected  that  Dalecarlia  in  particular,  and  the  whole  mining 
districts  of  Sweden  in  general,  remained,  throughout  a  long  suc- 
cession of  ages,  in  the  unchanged  possession  of  their  ancient 
privilege^  and  local  constitutions,  notwithstanding  the  many 
surprieipg  revolutlopa  which  have  characterised  toe  SwQ4ii4L 
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goyemment  from  it^  remoteat  history  down  to  the  Ifttast  periods^ 
it  will  at  once  be  conceived  that  to  Gahn  were  comjnitted  the 
most  valuable  and  the  most  ancient  privileges  i)i  Sweden.  It 
was  in  the  districts  just  mentioned,  tiiat  t£e  primitive  v^e  of 
men  were  found,  whoRi  neither  the  steel  of  their  enemJGS  had 
subdued,  nor  their  gold  had  corrupted,  and  whq  sallying  forth 
under  Gustavus  tlie  lUreat,  freed  their  countw  from  tna  slavery 
of  a  foreign  yoke ;  immediately  after  which,  they  returned  unal- 
tered by  cities  or  by  courts  to  their  former  laborious  occupations. 
Services  of  thjs  liature,  which  they  more  than  once  rendered  to 
Sweden,  joined  to  the  great  national  importance  of  tljeir  occupa- 
tions, caused  pnmerQus  privileges  to  be  conferred  on  the  body  of 
miners  in  general ;  aqd,  once  conferred  on  characters  so  deter- 
mined, it  was  dangerous  to  talk  of  infringing  on  them-  Such 
was  the  district  with  which  Gahn  in  the  Diet  wa?  more  imme- 
diately connected,  and  such  were  the  privileges  which  fell  to 
him  more  especially  to  defend.  And  tliey  found  a  champion 
worthy  of  the  trust ;  for  there  is  pot  at  this  moment  one  trait  in 
Gahn  s  history  which  more  endears  him  to  his  fellow  country- 
men, thati  the  ardour  and  the  disinterestedness  with  which  fie 
defended  as  a  Byrgher  their  public  rights. 

For  the  last  twenty-five  years  of  his  life,  his  country  made 
frequent  calls  upon  his  information  as  a  man  of  science,  and 
upon  his  experience  as  a  man  of  business.  In  179S  he  was 
chosen  a  member  of  the  Committee  for  directing  the  generd 
Affairs  of  the  Kingdom  (Riketp  Allmanna  arenders  bereqning) ; 
in  1810,  he  was  made  one  of  the  Committee  for  the  general 
Maintenance  of  the  Poor;  in  1812,  he  was  elected  an  Active 
Associate  of  the  Royal  Academy  for  Agi'iculture  ;  and  in  1816, 
he  became. a  member  of  the  Committee  for  organizing  the  Plan 
for  a  Mining  Institute.  In  1818,  he  was  chosen  of  the  Com- 
mittee of  the  Mint;  from  this  situation,  however,  he  was  shortly 
after,  at  his  own  request,  permitted  to  withdraw. 

In  short,  genius  and  talent  seem  never  to  l)ave  been  better 
bestowed  than  on  Gahn ;  for  through  the  whole  course  of  his 
long  life,  it  is  difficult  tp  say,  whether  they  procured  to  him 

freater  celebrity,  or  to  his  country  greater  advantage  j  whether 
e  was  more  remarkable  for  the  comprehension  and  scope  of  his 
views,  or  for  the  industry  and  research  of  his  investigations. 
When  the  Board  of  Iron  Founderies  at  Fahlun  instituted  a  series 
of  trials  with  respect  to  the  melting  of  cast  iron  in  small  fur- 
naces, the  experimenters  were  deeply  indebted  to  the  advice  and 
instruction  of  Gahn.  And  when,  more  recentiy,  another  set  of 
experiments  relative  to  hydraulic  machinery  were  prosecuted,  the 
same  aid  was  freely  administered  by  the  same  hand.  Thus  we 
find  Gahn  distinguished  as  a  philosopher  in  exploring  and 
unveiling  the  relations  of  nature ;  we  find  him  as  a  mechanical 
geqiu^,  improving  and  perfecting  (h^  blowpipe  and  the  balance 
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to  enable  foOowera  in  the  track  of  pbiloeophtcal  iavestigation  to 
dear  a  path  for  themselvea ;  we  find  Mm  superintenaing  the 
i^ricultiiral  intereate  of  his  country,  and  increasing  hei  revenues 
by  the  improrement  and  simplification  of  the  process  of  smelt- 
ing the  ores ;  we  find  him  guiding  the  charity  of  his  countiy ; 
we  find  him  in  pubUc  the  etuighteaed  andzealoas  patriot,  and  in 
private,  the  steady  and  agreeable  fiiend,  filling  honourably  and 
in  happiness  the  relations  of  husband  and  of  father. 

There  remains  only  the  end  of  such  a  man :  it  was  quiet  and 
serene,  the  natural  conseouence  of  a  well-spent  life.  From  the 
oeriod  of  his  wife's  deatb,  which  occurred  about  three  years 
Defore  his  own,  his  health,  which  bad  never  been  robust,  visibly 
declined.  Occasionally  nature  made  an  effort  to  shaVe  off  the 
disease,  which,  however,  constantly  returned  with  increasing 
strength,  until,  in  the  autumn  of  1818,  the  decay  became  more 
rapid  in  it^  progress,  and  more  decided  in  its  character ;  and  he 
gradually  grew  weaker  and  weaker,  until  on  the  8tb  of  Decem- 
Ser  of  that  year,  a  calm  and  peaceful  death  freed  him  from  all 
earthly  care. 

Let  it  not  be  supposed  that  in  the  above  short  sketch,  we 
have  been  able  even  to  glance  at  all  the  departments  of  science 
and  art  which  own  a  benefactor  in  Gahn.  Towards  the  close  of 
his  life,  his  taste,  or  rather  passion,  for  chemistry  and  mechanics 
became  more  and  more  decided ;  but  his  many  calls  of  public 
duty  rendered  it  impossible  for  him  to  indulge  in  these  his 
faronrite  pursuits.  It  is  partly  to  this  circumstance,  partly  to 
the  extensive  variety  of  subjects  to  which  be  turned  his  eager 
attention,  and  in  all  of  which  his  constant  aim  was  some  end  of 
practical  utility ;  and  it  is  in  part  to  be  ascribed  to  his  reluctance 
to  publish  any  speculations  not  sufficiently  matured  to  please  his 
jwnaible  and  delicate  mind,  that  in  hia  death,  the  world  at  laige, 
as  well  the  men  of  science  as  the  men  of  business,  have  suf- 
fered a  misfortune  which  is  irreparable ;  for  his  experiments 
were  so  various,  and  his  notes  and  manuscripts  so  numerous, 
that  it  is  too  much  to  be  feared  none  other  than  himself  coulil 
understand  either  their  arrangement  or  detail.  Of  the  extent  of 
the  loss  which  is  thus  sustained,  we  can  only  judge  by  the  benefit 
which  has  accrued  to  so  many  sciences  from  the  source  now 
closed  for  ever.  Of  his  improvements  on  the  blowpipe,  we 
have  already  spoken ;  yet  of  Gahn's  mastery  of  that  instrument, 
none,  except  those  who  saw  bim  use  it,  can  judge :  besides  this, 
the  art  of  ayeing ;  the  preparation  and  apphcation  of  varnishes ; 
the  invention  and  improvement  of  implements  and  tools ;  Sec. 
all  occupied  his  attention,  and  received  amelioration  at  his  hands. 
And  again,  we  are  forcibly  struck  with  a  feeling  of  wonder,  that 
the  same  man  should  be  thoroughly  master  of  so  many,  so 
various,  and  so  extensive  departments  of  science  and  art,  at  one 
momeat.    To  sum  up  the  whole^  we  may  safely  Bay^i^^fie  was 
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t^e  eminent  as  a  pmctical  chemist  and  meclianic,  as  &  patriot 
in  public,  and  a  Friend  in  private  life,  as  presiding  over  the  inte- 
rests of  the  miner  and  of  the  farmer,  and  ia  fine  as  the  guardian 
and  overseer  of  the  large  family  of  his  native  poor.  It  will  not 
indeed  be  easy  to  fiud  another,  whose  talents  nave  been  at  once 
more  brilliant  and  more  useful,  who  has  been  more  admired  and 
more  loved  by  his  country,  than  John  GottHeb  Gabn. 


Artici^  II. 

Astrowrmieal  Observations,  1824. 

By  Col.  Beaufoy,  FRS. 

Sushey  Heath,  near  Stanmore. 

Latitude  &1°  31'  44-3"  Nonh.    LiH^tadc  WcM  in  time  I'  SO-M". 

June  9.  Oecnltatioii  of  a  tmiU  Mu  bj  the  moaa,    Im-J  .^  ou  fgy,  o^—^ 


Article  III. 

AdditioM^  Remarks  on  the  Older  Red  Sandstone  Formation,  or 
Group,  of  foreign  Geologists,  and  the  Carboniferous  Series  of 
the  £ng'tiih.  By  Thomas  Weaver,  Esq.  MRIA.  MRDS. 
MWS.MGS.  HMBL 

(To  the  Editor  of  the  Anfiah  of  Philosophy.) 
SIR,  JM-mth,  Jmu  I,  IS94. 

The  rapid  prc^press  that  geology  has  made  within  some  years, 
past,  may  be  mamly  attributed ;  nrst,  to  the  greater  precision 
introduced  into  the  researches  of  geologists,  and  the  consequent 
greater  accuracy  of  their  descriptions  j  and  secondly,  to  the. 
comparisonB  which  they  have  thus  been  enabled  to  draw  between 
classes  and  groups  of  formations,  in  different  parts  of  the  world. 
-  The  ground-work  has  thus  been  laid  for  correct  generalization^ 
Most  of  the  errors  that  have  crept  into  geology  have  confessedly 
proceeded  from  a  hasty  desire  of  deducing  general  inferenceR-. 
from  imperfect  or  merely  local  data,  without  t^iag  that  enlarged! 
view  of  the  subject,  which,  comprising  all  the  modified  details, 
observable  in  different  countries,  secures  alone  a  safe  foundation, 
for  legitimate  induction.  The  spiiit  of  inquiry  which  has  gone 
forth  has  led  to  discussion,  and  to  that  conflict  of  opinion  in. 
which  zealous  minds  are  prone  to  engage,  when  instigated  by  a. 
sincere  desire  of  eliciting  the  truth.  Continental  and  English- 
geologists  thns  mutually  assist  in  elucidating  the  positions  o£ 
each  other.  An  instance  of  the  kind  may,  perhaps,  be  found  in 
the  more  exact  determination  of  the  relative  position,  characterSf, 
and  organized  remains  of  the  muschel-kalk  and  quadersandstein. 
of  Qermauy,  and  other  parts  of  the  Continent,  iron  which,,  so 
far  as  they  have  lately  been  investigated,  there  appears  reason  v 


12  itfr.  ITedfw-onaf  [^HV? 

thiifk  that  ihtj  constitute  formations  t^at  ap  ^^tinct  froq>i  v^ 
wholly  wanting  id,  the  geological  senes  of  England ;  being  ii^ 
the  order  of  succeesiou  interposed  between  thp  pew  fed  s^d'^ 
^tooe  and  the  lias  )iiiiestoqe>  ^oi  {he  cl^^r^F  develi^ppieot  o| 
this  positioD,  80  far  as  it  has  proceeded,  we  are  in  a  great  degree 
iudepted  to  the  active  researches  of  Dr.  Boue.  further 
reeearches,  however,  Beera  to  be  required  before  this  qupatioii 
can  he  considered  as  satisfactorily  and  definitively  settled,  inas- 
much as  the  terms  muechel-kalk  ^id  quaders  and  stein  have  both 
been  avowedly  very  loosely  apphed  in  different  parts  of  the 
Coatinent.  But  at  present,  I  confess,  I  rather  lean  to  the  view 
of  the  subject  enter^ned  by  M.  von  Humboldt  and  Dr.  Bou6. 

The  preceding  remark^  may  not  appear  wholly  inapposite  as  a 
preliminary  to  what  I  am  about  to  oner. 

In  presenting  in  an  English  drpss,  and  in  a  con>pendious  form, 
a  Selection  from  the  Annales  des  Mines  of  a  number  of  very 
valuable  geological  meinoirs,  Mr.  De  }»  Bechp  t^  pflffi^rnie^  ^ 
most  acceptaUe  serviqe  tq  the  British  public ;  and  the  interest- 
ing geological  map  of  France  and  of  the  adjoining  countries, 
constructed  by  M.  Omalius  d'Halloy,  and  prefixed  to  the  work, 
forms  a  very  appropriate  introduction,  being  also  convenient  as 
a  subject  for  general  reference.  The  book,  I  doubt  not,  will 
Blioitly  be,  a»  it  justly  deserves,  in  the  hands  of  every  British 
geologist. 

Id  this  map,  M.  Omalius  d'HaUoy  has  distributed  the  vrhplc 
of  the  formations,  which  constitute  the  crust  of  the  globe,  into 
six  groups,  which  (taken  in  an  ascending  order)  are  as  follows  : 

1.  The  primordial,  comprising  the  primary  and  transition 
TOcka. 

2.  The  todte  hegende  or  red  sandstone  group. 

3.  Comprising  the  zechstein  (magnesian  hmestone),  new  red 
suidstone,  muscheUkalk,  quadersandstein,  and  oolite  formation. 

4.  The  iron  and  green  sand,  and  chalk  formation. 

'  6,  The  formations  posterior  to  the  chalk,  whose  aqueous  origin 
is  not  doubted. 

6.  Comprising  all  basaltic  and  trachytlc  rpcks,  and  the  pro- 
ducts of  existing  volcanos. 

In  this  order  of  arrangement,  the  todte  Itegende  or  red  sand- 
stone group  (occupying  the  position  of  the  carboniferous  series), 
is  distinguished  by  Mr.  De  la  Beche  both  on  the  map,  and  gene- 
rally throughout  the  work,  as  identical  with  a  new  red  sandstone 
conglomerate.  Yet  the  documents  contained  in  this  book  alone 
not  only  afford  a  direct  confutation  of  that  statement,  but  it  will 
be  seen  that  in  the  construction  of  the  text,  IVIr.  De  U  Beche  is, 
on  this  point,  at  variance  with  himself. 

It  is  important  that  this  subject  should  he  placed  jn  its  truQ 
light,  for  where  authorities  are  balanced  against  each  other,  it 
becomes  the  more  aecesaaiy  that  facts  alooe  should  |>e  ^owe4 
-to  prepottderate. 
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U  tniglit  ihdtied  be  sapposed  (iroin  the  structure  6^  tHe  "iia^ 
thai  Uie  grdn[i  in  question  was  iiitetideiit  liV  its  dlithor  to  teUre- 
aent  the  carboiiiferOiiB  series ;  and  such  will  cleariy  be  fbuhd  to 
be  the  case,  if  we  coihpdre  the  corresponding  coloured  districts 
with  the  memoits  which  tend  to  elucidate  them,  whether  relat- 
ing to  France,  or  to  Germany.  See  the  memoir  of  M.  OmaliuB  . 
d'Halloy  in  illustratioh  of  his  map ;  that  of  M.  de  Bisnnard  on 
the  Geology  of  the  Western  Part  of  the  Palatinate  ;  of  M.  von 
Hoff  on  the  Thurittgerwald ;  ofM.  Beauniet  on  the  Coal  District 
of  St.  Etieune ;  of  M.  Le  CheTtJter  da  Bosc  oh  the  Coal  Mines 
tif  the  Basin  of  the  Aveyron.* 

It  Will  Bti  Bufflcient  for  our  purpose  if  we  conBne  our  attentlofi 
to  the  mettloir  <Jf  M.  de  Bonnaro  on  the  Palatihate,  selecting 
siibh  parts  as  bear  itiamediately  on  the  qtieation,  and  adding  a 
few  bbBeiratioiia. 

P.  220,  et  seq.  "  The  nionntainoua  country  oh  which  I  pro- 
^Gat  Mo  offfer  Some  geological  remarks,  i&  limitfed  on  the  west 
ahd  north-West  by  tnecdurse  of  thbBremsatidthat  offhePfahe 
titt  th^  south  by  the  frontier  of  France ;  on  the  east  by  the  pro- 
longatioti  of  the  Vosgea  chain  to  the  tbot  of  Mont  Torinerre; 
laatly,  ort  th^  north-east  by  a  cttt-ved  line  passing  within  the 
limits  of  the  small  ioWus  of  G^elheim,  Al2ey,  Wccllstein,  &tld 
Creutinach," 

"  On  the  left  bahk  of  the  If  ahe,  and  at  a  short  distance  froitt   . 
its  bed,  the  schistose  and  compact  quartzite  forinatiohs  coln- 
Uentie,  which  form  the  mountains  of  the  Hundarutk.     On  the 
right  batik,  ^nd  alSo  at  a  short  distance  frOtn  the  river,  are  situ- 
ated the  coal  measures  and  red  sandstones  of  the  Palatihate." 

**  The  HundsrUck,  bounded  by  the  fthine,  the  Moselle,  th6 
Sarre,  ahd  thfe  Nahe,  fortns  part  of  the  great  schistose  zone 
which  is  prolonged  from  the  department  of  the  Ardennes  across 
thfe  north  of  Oermatiy,  and  which  appears  ih  a  great  measure 
cotnposed  of  transition  rocks.    The  red  sandstones  of  the  Pala- 

*  Id  a  fimtiR  nuqini  od  the  North  of  France  and  the  tdjacent  Fnti  of  Ihe  NethErr 
lands  I  Journal  ^es  Mines,  voL  xiiv),  M.  Omaliua  d'UalloT  had  en^eoiulj  applied 
the  tETm  toihe  todle  lies^dc  tb  the  gytseoua  and  gatiferou^  'n^  sandstone  nfiich  fs 
Ibiuld  in  Luxemiintg',  ekUOaihg  Mtniift  the  Soirei  JCa  Bne  in  Uie  <fralaA  msp,  tiA  la 
the  meraoii  by  which  it  la  accotopanied,  the  ^fenms  m  ne*  trd  Bandalsne  it  plRXd  tB 
its  cotrect  pssition,  vhile  the  teml  rathe  lodte  llegende  is  emplof  ed  in  the  aii[S(^iiatt 
ntrmad  iraise. 

There  ig,  however,  unfbrtuaatelv,  ohe  great  inconsitteney  ih  the  laKp,  upim  vMdl 
HiT.  De  ]b  Boche  hks  justly  lentulied !  the  csiboniferoils  series  of  (he  nonhsf  France  and 
of  the  Netherlands  biding,  in  Conformity  with  ^e  fbruier  view  o(  U.  O.  d'HldlOf 
(journal  fles  Mines,  vol.  Rxiv),  included  in  the  tranaitio '- 


«  T^^Hed  that  in  the  eoDStruMion  Of  the  map,  sb  important  a  gtoup  U 
the  IJBtbonifeTous  series  slunild  in  sereiB]  cases  have  been  irhcdl;  omitted^  >•  9'  in  Oet- 
many,  in  (he  tract  eitendtng  trom  the  Hartz  to  the  banks  of  the  Saale,  that  adjacent  ta 
the  rivri  Ruhr;  m  France,  on  the  Loire  between  Angcra  and  Nanfes;  at  St.  Litry, 
Bonth.wesc  tifBaytiiiit,  &C;  Their  distinct  iRtroduetion,  Vherever  oiruttG^,  vduld  hitt 
added  to  the  value  of  the  mat>i  however  small  the  Icide  might  haTe  been.     The  sami 

E'  ideal  may  be  said  of  oUier  group,  the  scale  of  which,  m  onutted,  muit  tlM  neMNMUjr 
ivE  tewi  6niwl,  ,-  t 
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tinate  jc»n  on  the  E  those  which  constitute  the  motmtaiiu  of  the 
whole  northern  part  of  the  YosgeH,  the  eastern  slope  of  which  is 
rapid,  but  whica  graduaUy  declines  to  the  W  toward  the  coun- 
try which  eBpeciaSy  fonos  the  subject  of  this  notice.  In  this 
chain,  the  granite,  long  hid  beneath  the  secondary  rocks,  ap- 
pears for  the  last  time  between  Landau  and  Annweiler;  it  there 
fonns  neai  Alberschweiler  an  isolated  mountain,  in  which  the 
granite  rock  is  seen  to  pass  into  porphyry.  This  mountaia  rises 
in  the  midst  of  the  red  sandstone  that  surrounds  it,  and  which 
immediately  rests  upon  it.  Proceeding  from  this  place  toward 
the  TS  to  the  foot  of  Mont  Tonnerre,  or  toward  the  W  to  Sarre- 
bruck,  red  sandstones  and  quartzose  conglomerates  are  only 
found,  the  whole  of  which  is  commonly  known  by  the  name  of 
the  red  sandstone  formation.  They  are  covered,  but  only  io  a 
few  points,  in  this  direction,  by  uorizontal  shelly  limestone 
(muBchel>kalk),  as  at  Bischmisaneim,  near  Sarrebmck,  or  by 
limestone  and  marly  clay,  as  in  the  environs  of  Deux  Ponte,  or 
by  gypsum  placed  between  the  red  sandstone  and  limestone,  aa 
at  Omersheim,  between  Sarrebruck  and  Bliescaatel.  Not  far 
from  Sai^uemine,  on  the  right  bank  of  the  Saire,  is  situated  the 
small  iahnt  of  Relchingen,  near  the  limit  common  to  the  red 
eandstone  of  the  Palatinate,  and  the  horizontal  limestone  of 
Lorraine.  Still  more  west,  the  red  sandstones  envelope  the 
Bouthem  part  of  the  coal  measures,  are  prolonged  on  the  left 
bank  of  the  Sarre,  to  and  beyond  the  environs  of  Treves,  and 
even  penetrate  on  the  right  bank  of  this  river,  into  the  basin  of 
the  Brems  and  its  confluents.  They  are  also,  in  some  points, 
covered  with  horizontal  limestone,  as  at  Nalbach  (two  leagues  to 
the  north  of  Sarre  Louis),  at  Wahlen  (between  Mergiz  and 
Wadem),  &c.  It  is  probable  that  this  great  mass  of  arenaceous 
rocks  comprises  the  two  formations  of  red  sandstone,  known  in 
Germany  by  the  names  ofrotheliegende  and  bunter-sandstein ;" 
meaning  by  the  former,  the  ancient  red  sandstone,  and  by  the 
latter,  ue  new  red,  or  variegated,  or  saliferous  sandstone.  That 
such  is  the  interpretation  to  be  given,  the  preceding  description 
has  partly  tended  to  show,  the  old  red  and  new  red  sandstonea 
appearing  in  some  places  in  direct  contact  with  each  other,  and 
the  new  red  sandstone  partly  overiying  also  the  coal  measures. 
But  the  relative  position  of  the  old  red  sandstone  itself  is  com- 
pletely established  by  what  follows. 

"  The  coal  measures  form  a  zone  which  extends  from  SW  to 
NE,  26  leagues  in  length,  from  the  southern  bank  of  the  Sarre, 
B  little  below  Sarrebruck,  to  beyond  the  Nahe  in  the  environs  of 
Sobemheim.  llie  breadth  of  this  zone  of  coal  varies  from  fonr 
to  seven  leagues,  according  a6  it  is  more  or  less  confined  by  the 
two  chains  between  which  it  occurs.  At  about  a  third  of  its 
width,  it  is  traversed  by  a  band  of  the  red  sandstone  formation, 
which  coDBtitutes  some  elevated  summits,  among  others  that  of 
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Hocfaerben^,  near  Waldmohr,  and  which  divides  the  coal 
measureB  ioUi  two  basins  reiy  different  Irom  each  other." 

"  The  southern  coal  basin,  which  sheds  its  waters  into  the 
Sarre,  belongs  to  the  best  characterized  and  richest  coal 
measures.  The  general  direction  of  its  beds  is  SW  and  NE. 
On  the  ff  and  E  it  would  appear  that  this  formation  rests  upon 
the  red  sandstone  that  surrounds  it,  and  whose  beds  appear  in 
some  places  on  the  banks  of  the  Blies,  near  Neuokircben,  to  the 
SE  01  Ottweiler,  to  dip  beneath  the  coal  measures.  These  are 
principally  composed  of  alternating  beds  of  argillaceous  schist, 
sla^  clay,  and  schistose  sandstone,  in  which  are  observed  nume* 
Tous  impressions  of  ferns  and  other  plants  common  to  this 
formation ;  of  micaceous  sandstone,  or  coal  measure  sandstone ; 
and  of  argillaceotiB  and  quartzose  conglomerates.  The  formatioa 
contains  good  and  numerous  beds  of  coal  worked  in  the  envi- 
rons of  Sarrebruck,  and  also  beds  and  abundant  masses  of  earthy 
carbonate  of  iron  ore,  in  the  nodules  of  which  are  sometimes 
remarked  impressions  of  fish,  particularly  in  the  upper  part  of 
the  coal  measures,  as  in  the  environs  of  Lebach,  This  forma- 
tion also  contains,  but  only  betWeen  its  upper  strata,  beds  of 
compact  limestone,  grey  or  black,  with  a  splmtery  tracture,  and 
sometimes  a  schistose  structure.  On  the  SW  the  coal  measures 
dip  beneath  the  red  sandstone,  and  are  found  by  traversing  tfae 
sandstone ;  "  being  overlaid,  as  it  would  appear,  by  the  new  red 
or  saliferous  sandstone. 

"  The  northern  or  Glane  coal  basin,  which  principally  com- 
prises the  banks  of  the  Glane  and  its  confluents,  sheds  its 
waters  into  the  Nahe.  I4'o  general  direction  can  be  observed  in 
the  stratification  of  its  beds.  The  most  southern  coal  beds, 
which  are  the  best  of  the  whole  basin,  incline  to  the  N,  and  thus 
appeartorest  on  the  band  of  red  sandstone  which  separates  them 
from  the  Sarre  coal  basin ;  but  more  cti  the  ^,  the  beds  of  coal 
worked  often  incline  nearly  parallel  to  the  slope  of  the  moun- 
tains that  contain  them,  and  the  general  disposition  of  the  beds 
wpears  to  be  determined  by  the  inequalities  in  the  surface  of  an 
inferior  rock  situated  at  a  slight  depth.  In  this  basin,  beds  of 
compact  limestone,  of  a  dark  colour,  occur  very  frequently  in 
the  midst  of  the  stjiists  and  cot^Iomerates,  and  even  in  many 
places  appear  (near  Wolfstein,  Rothseelberg,  Sec.)  beneath  the 
whole  coal  formation.  They  resemble  those  met  with  in  the 
western  part  of  the  basin  of  the  Saire,  placed  there  between  the 
upper  strata  of  the  coal  measures.  But  the  principal  mass  of 
tbe  Glane  cofd  formation  is  often  formed  of  aigillaceous  schists, 
with  little  or  no  impressions,  and  commonly  -alternating  with 
schistose  sandstone ;  but  the  variety  of  sandstone  especially 
known  by  the  name  of  the  coal  measure  sandstone,  is  rather 
rare.  A  coal  almost  always  dry  and  of  bad  quality  oflen  occura 
in  these  rooks,  forming  in  each  mountain  oue^  or  at  most  two 
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small  beds  ot  a  few  inched  thick,  lb  getteral  Situated  ittSKt  tti^ 
surface.  The  coal  id  nearly  always  ittimediateiy  coYeted,  and 
also  sometimca  divided  idto  two  heda,  hy  &  limedtDne  t>Fa  diiU- 
yellow  or  blackish-hrown.  Or  ptesenttng  difffeteiit  tniiturfei  of 
these  twb  ColotaTs ;  bo  that  ifl  numferoiiB  mines  the  boa!  find 
limedtone  are  worked  together.  Bitutninotis  schlstd  hate  alBo 
been  observed  in  this  formation,  BoUetimes  presenting  impres- 
sions of  fish  penetrated  with  sulphnret  of  mercurr.  On  its 
north-eastern  Lmit  the  coal  formation  is  cotkred  In  the  environs 
of  Alzey  by  horizontal  limestone,  which  eiteods  on  the  tl  abd 
E  to  the  banks  of  the  Rhine ;"  belonging,  a^  It  appeara,  id  the 
fontiation^  posterior  to  the  chalk. 

The  preceding  description  by  M.  de  Bonnard  shows  distinctly 
that  in  the  trlct  which  forms  the  subject  of  his  memoir,  we  have 
the  old  red  sandstone  supporting  two  coal  basins ;  in  the  norths 
em  of  which,  or  that  of  the  Glane,  the  catboniferouS  limestohfe 
not  only  appears  in  many  places  fomling  tht  immediate  baSe  bF 
the  coal  formation,  but  is  also  Interstratiiied  with  the  coal  mea-* 
Bures,  then  commonly  serving  as  tlie  imtnediate  roof  of  the  cdal. 
In  the  southern,  or  the  Sarre  coal  basin,  on  the  otiier  hsLnd,  thfe 
carbonithrous  limestone  occurs  only  between  the  upper  strata  Of 
the  coal  ttieasures.  Sow,  this  extensive  carboniferous  series  i^ 
distinguished  on  M.  Omaliua  d'Halloy's  map,  and  in  his  memoir 
as  th^  todte  liegende  ot  ancient  red  sandstone  gfOup,  inclbding 
the  coal  meiisures,  quite  in  conformity  with  the  Germah  sense 
of  that  term*  Indeed  Mr.  De  la  Beche  himself  cannot  avoid 
admitting  (see  the  note,  p.  223),  that  the  Did  red  sandstone  sup- 
ports the  coal  measures  of  the  Palatinate,  thus  invalidating  his 
own  position  on  the  map  and  elsewhere,  that  the  todte  liegende, 
or  rothe  liegende,  group  denotes  a  new  red  sandstone  conglome- 
rate. 1  think  it  needlesp^ta  point  out  the  repeated  instances  of 
this  misconstruction  of  i&e  term  in  other  parts  of  the  Work, 
since  what  has  been  said  admits  of  general  application.  I  will, 
therefore,  merely  add,  that  in  thus  applying  the  term  new  red 
sandstone  conglottierdte  to  the  ahcient  red  sandstone  group  of 
Werner  (Which  includes  the  coal  tracts),  a  violence  is  done  to 

*  See  Utt  constructioii  of  Fidealebea  and  of  gtbei  Oennm  author*  on  tliis  lubjCct  in 
the  Jaaab  of  Phibiophy  for  Aug.  1899,  and  May,  IS!3. 

See  also  the  ffiemoirorM.  Ton  HolTin  Mr.  De  !■  Beche's  Sdeetion,  p.  92,  #fiae, 
■ftor  dnbriliing  the  primuy  and  ttuiaidini  roeka  of  the  Thutit^erwald,  he-  pnMtedji 
thuB  : — "  Those conglotnetBtES,  and  o^caceoiu  Or  qniiitjnKrtAiandnonei(coiisli/mtral, 
TBtkti  «nd  gravti  Hrgcnde),  which  together  compose  the  fbriiiatioQ  named  red  sandstone, 
considered  the  tnost  ancient  of  the  secondary  (finete)  fitrmationa,  are  themogt  e^tenalTElf 

r«d  of  all  (he  rocks  la  the  Thniitigmnild ; "  and  p.  93,  "  The  coal  tiiniiatkia  t£ 
Thutingerwald  appears  to  belong,  aa  a  aubordinate  member,  to  the  preceding." 
If  we  combine  also  the  valuable  description  given  by  ]\t.  de  llonnatd,  of  the  priman* 
BcA  Itaniition  ttacts  of  the  Hartz  (p.  863— S73  of  the  Selection),  *lth  Frdedtbcn*s 
MCCOiiDt  of  the  carboniferous  series  of  the  Hartz  and  the  adjaceni  diauicti  (as  abstracted 
by  me  in  the  cambers  of  the  ^nnali  of  PAilaiopAj;  reftrred  to  above),  the  gci^Ogical 
succession  o(  the  primarr  transition,  and  carboniferous  series,  will  be  found  as  oSrioui 
Oiitt  u  it  is  In  U.  ttti  fioff's  dncription  of  the  Xlnuingenr^.  t  t  )  I  > 
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QAtnre;  while  in  Ae  ooMtnicticm  tM"  tbe  term  TfttUe  todte  li(s 
gende,  4  double  error  ia  coBunttted ;  Quoely,  a  positire  on?*  ia 
applying  it  at  all  to  the  weisalie^ende  (tliEi  calcareous,  or  new 
CODglomerata,  t^te  lowest  bed  oftlie  alpine  or  oiagnevan  lime 
stone),  an  error  safficiwitly  espoaed  by  Freieslebea  (vol.  iii.  p 
239) ;  qnd  a  oeg^ttTQ  ooe,  it)  opt  applying  it  where  aloitf;  it  la 
BtricUy  due ;  namely,  to  the  red  aandatoua  of  the  carbopiferouEt 
Bgnes  in  general.  It  fpllows  that  the  rathe  todte  li^gende  and 
porphyry  qf  the  Synoptical  Table  of  Mr.  De  la  Bech^,  are  both 
SitpeiQUQus  and  out  of  place,  the  todte  liegeode  being,  tti  already 
repeatedly  observed,  but  an  adjunctive  aeaignation  of  lite  red 
aandstone  pf  the  carboniferoua  aeries,  and  porphyry  occurring 
liotb  among  the  cpal  mea^urea  and  iq  the  old  red  sandstone- 

It  will  be  seen  from  the  tneotoir  of  M-  de  Bonnard,  that  the 
MrboitifeTOUB  aenea  of  the  Palatinate  ia  al«g  ^aociated  with 
trap  TQcki,  matntatniog  in  this  respept  likewise  its  analogy  tQ 
the  Maine  ^eriea  in  other  ooitqtries. 

The  porphyry  of  Mont  TooBexre,  Stc.  upoti  which  this  carbo- 
tiiferoua  aeries  reposes  on  its  eastern  coofinea,  appaara  to  be  of 
primary  oridn,  oontaining  veina  of  tin  and  Other  wetpla.  Near 
Alberscbweuer  the  porphyry  passes  tftto  granite. 

Frewli  geolflj^ls  have  generally,  \mtil  very  Ifitely,  heeo  in 
the  hahit  ofreferring  the  QarhoniferouB  httieatone  and  the  old  red 
sandstone  to  the  transition  series,  and  henc^  the  former  baa  been 
designated  by  them  aa  transition  limestone,  and  the  latter  as  a 
greywacke.  The  memoir  of  M-  de  Bonnard,  and  the  map  and 
memoir  pf  M,  Omalius  d'Halloy,  are  indicative  of  more  correct 
views.  That  their  fortner  persuaaion  may  ha^e  been  maitily 
ittSuenced  by  the  decUration  of  M.  von  Hnn^boldti  reapeptiag 
the  ^Engh^b  carhoniferoua  limestone  and  old  red  sandstone, 
appears  very  probable.*  The  opinion  of  this  distinguished 
Daturalist  respecting  the  Derbyshire  limestone  appears  to  haya 
beep  adopted  at  a  very  early  period,  before  its  relations  had 
been  welt  ascertained ;  and  wtth  respect  tq  the  old  red  sandstone 
of  Herefordshire,  considered  by  him  as  transition  or  greywacke, 
it  has  evidently  been  confounded  with  the  real  transition  red 
sandstone  of  that  county.  Indeed  M.  von  Humboldt  expressly 
states  (p.  1Q7  and  159  of  the  Essai),  that  the  transition  red 
sandstone  of  May  Hill,  the  transition  limestone  of  Longhope, 
the  old  red  sandstone  of  Mitcbel  Pean,  and  the  mountain  lime-^ 
stone  above  it,  are  but  repetitions  or  alternations  of  tbe  as.ite 
saiidstow  and  limestone,  all  belonging  to  the  transition  series. 
This  is  a  view,  however,  that  will  not  reoeive  support  iVom  any 
British  geologist ;  and  that  the  two  latter  formations  are  essen- 

*  S^  i)ie  Trsiti  de  Qioffuuie  of  M.  4'AubuIuon,  toL  i).  g  ¥S6 ;  ud  tbe  Eiwi  uir 
It  Qis^ieDt  dw  Qochea  dons  Ua  deux  Q^fuuphim,  of  (tie  B^iqi  Alexander  Ton  Hnm- 
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tially  distinct  from  the  two  former,  will,  I  trust,  be  made  suffi- 
ciently evident  in  a  paper  of  mine,  which  will  appear  in  the  con- 
cluding part  of  the  first  volume  (New  Series)  or  the  Geological 
Transactions,  now  ia  course  of  publication.  That  the  opinion 
of  M.  von  Humboldt  is  altogether  founded  in  misconception, 
particularly  of  the  language  of  Prof.  Buckland,  must,  I  think, 
claariy  appear  from  the  following  extracts  : — 

"  The  old  red  sandstone  of  Herefordshire  of  Mr.  Buckland, 
placed  below  the  transition  limestone  (mountain  limestone)  of 
Derbyshire,  is  a' transition  sandstone,  as  has  been  very  well 
indicated  by  this  excellent  geognost  hiinself,  in  his  Memoir  on 
the  Structure  of  the  Alps"  *  {Annals  of  Philosophy,  June,  1821); 
in  which  Prof.  Buckland  is  made  to  say  direcdy  the  reverse  of 
what  he  intended  to  express ;  namely,  that  sonie  foreign  geolo- 
gists (especially  of  the  French  school)  had  erroneously  denomi- 
nated as  greywacke  and  transition  limestone  the  old  red  sand- 
stone and  carboniferous  limestone  of  the  English,  which,  on  the 
contrary,  are  but  the  leading  members  of  a  totally  different  series ; 
namely,  of  the  carboniferous,  or,  iu  other  words,  of  the  grande 
formation  de  grh  rouge.  Had  M.  von  Humboldt  himself  had  an 
opportunity  of  studying  the  relative  position,  characters,  and 
freedom  from  fossil  sbeUs,  of  the  old  red  sandstone  of  the  British 
Isles,  it  is  impossible  that  he  could  have  avoided  recognizing  it 
as  represeotin?  neither  more  nor  less  than  the  fundamental  por- 
tion of  the  carboniferous  tracts.  His  own  language  indeed  may 
be  adduced  to  prove  this,  being  directly  at  issue  with  his  former 
position  :  "  the  red  sandstone  formation  (meaning  the  carboui- 
ferous  series,  see  Dr.  Bou^  sur  I'Ecosse,  p.  376),  which  occupies 
the  greater  portion  of  Ireland,  is  common  in  the  north  of  Ger- 
many, in  the  Black  Forest,  and  in  the  Vosges.""!'  Now  these 
tracts  all  belong  to  precisely  the  same  series  as  the  correspond- 
ing tracts  of  Great  Britain,  and  the  old  red  sandstone  of  the  one 
has  just  as  much  pretension  to  a  transition  character,  or  the 
name  of  greywacke,  as  the  other.  1  may  ou  this  occasion  advert 
to  the  extremely  loose  manner  in  which  the  term  greywacke  is 
employed  by  many  German  geologists,  who  are  apt  to  include 
sandstone  in  this  designation,  when  found  in  the  transition 
period,  and,  as  it  appears  (though  unintentionally),  when  found 
out  of  it,  e,  g.  in  the  old  red  sandstone.  If  we  are  to  speak  a' 
language  that  shall  always  be  intelligible,  it  becomes  necessary 
that  each  .term  should  retain  its  own  peculiar  signification,     A 

*  p.  157  oftheEuBi. 
de  M.  Bucklfliid,  jthicc  w 
■bire,  etc  an  gtia  du  tcn'uii  inunn^diaiTe,  a. 

indique  lui-msme  daiu  eon  Alcmoire  Bur  la  Structme  des  Alpf  s. 

■f  P.  S12.  "  La  fDrmBCiaii  degres  rouge  qui  comilue  la  majeure  panie  del'Irlande, 
et  qui  cat  ai  commune  dans  I'AlleiDBgne  tept^Drionale,  dans  la  For£c.naire  e(  daut  lea 
Voigts,  manque  (de  ralimt  que  U  fiinii*tion  dea  porphTiti)  preaque  eotieieiDeat  dan* 
bf  bauM  AJpcl  de  la  SoiMc" 
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second  misconception  of  the  language  of  Prof.  Bnckland  is  no 
less  remarkable. 

"  The  nevi  red  eonglomerate  of  Exeter  is  the  red  sandstone  of 
French  mineralogistB,  or  todte  liegende  of  German  mineralogists ; 
It  is  the  first  secondary  (floetz)  sandstone ;  that  is  to  say,  the 
sandstone  of  the  carboniferous  tract,  which  is  intimately  con- 
nected with  secondary  porphyry,  and  hence  the  latter  is  called 
the  porphyry  of  the  red  sandstone."  *  But  the  position  of  Prof. 
Buckland  is  directly  the  contrary ;  namely,  that  the  red  conglo- 
merate of  Exeter  does  not  at  all  belong  to  the  carboniferous 
aeries,  and  is  altogether  of  an  origin  posterior  to  it,  and  hence 
denominated  tiew.  With  respect,  nowever,  to  the  real  period,  to 
which  the  red  conglomerate  m  the  vicinity  of  Exeter  may  more 
appropriately  be  referred,  should  its  connexion  there  with  the 
amygdaloidal  trap  be  ascertained  beyond  dispute,  I  confess  I 
should  rather  side  with  the  opinion  of  M.  von  Humboldt ; 
namely,  that  both  belong  to  the  carboniferous  series.  But 
should  there  be  no  such  decided  connexion,  it  may  yet  appear 
that  the  amygdaloid  belongs  to  the  transition  tract  of  that  coun- 
try, and  the  conglomerate  itself  to  the  gypseous  or  new  red  sand- 
stone, that  is  known  to  prevail  in  that  part  of  the  kingdom. 

I  have  more  than  once  found  it  necessary  to  show,  that 
English  geologists  have  misunderstood  the  true  import  of  the 
older  red  sandstone  group,  or  rothe  todte  hegeode,  of  German 
authors ;  and  additional  evidence  of  this  fact  is  to  be  found  in 
the  construction  put  upon  these  terms  thraughout  the  very  inte- 
resting and  important  work  of  M.  von  Humboldt.  See  in  parti- 
cular the  first  division  of  the  Terrains  Secondaires,  p.  206,  et 
seq.  from  which,  in  addition  to  preceding  extracts,  I  select  only 
the  following :— "  It  is  difficult  to  assign  a  general  type  for  the 
order  of  the  different  beds  which  constitute  the  great  formation 
of  coal,  red  sandstone,  and  porphyry  (with  interposed  beds  of 
amygdaloid,  greenstone,  and  limestone).  The  coal  appears 
most  commonly  below  the  red  sandstone,  and  sometimes  it  is 
evidently  placed  either  in  this  rock  or  in  the  porphyry. "•]•  This 
last  sentence  appears  more  particularly  referable  to  certain  parts 
of  Germany,  where  only  a  portion  of  the  carboniferous  senes  is 
displayed,  e.  g.  in  Thuringia  ;  but  from  such  merely  local  facts 
no  general  inference  can  be  drawn.  "  Sometimes  the  great 
depusit  of  coal  is  not  covered  by  porphyry  and  red  sandstone ; 
sometimes  it  occupies  great  basins  surrounded  by  hills  of  red 

*  F.  15T.  "  Le  noHneaH  coHgltmiral  roagc  (new  nd  coD^omente  d'Exeter)  at  le 
gii»  taagt  del  mioinlogiates  Auicob,  ou  todte  litgcHdc  des  auD^nlagiBtes  Allenuuids  ; 
e'est  le  pnmier  ^Ie>  du  teiran  ■econdaire,  c'est  I  dire  U  gtig  du  teirun  liouilkr,  qui 
ett  intimemeiit  he  au  porphTre  Becoodaire,  appel^  poiu  cela  porphyre  du  grea  rouge." 
See  «IM>  p.  eOS. 

-f  P.  V09.  "  n  eal  diSldle  d'ssugnei  un  type  g^£ial  a  I'ordre  des  diffeientea  urisM 

JIU  eonitituent  U  grande  forrnation,  g  86.    La  houille  paicjl  le  plus  soiircnt  au-deuous 
u  grh  nxige  ;  qneli^iiefbiB  elle  eat  plac^  fiidenuneDt  ou  duia  cctte  roche  ou  d&nt  le 
pwphyie." 

c2 
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aandstoDe  and  porphyry,  and  presmts  in  ita  roof  only  alteranting 
beds  of  Blate-ciay  and  carbonated  shale,  the  former  ooQtfuniuK 
numerous  impresaions  of  feros.  Thin  beds  of  coaly  shale,  bem 
of  quartzy  sandstone  passing  into  granular  quartz,  of  larg^ 
irramed  conglomerate  (coal  measure  conglomerate),  and  of  fetid 
limestone  also,  are  met  with  in  the  midst  of  the  ilate-clay  before 
the  coal  is  attained."* 

On  ijie  other  hand,  it  is  equally  certain,  that  CoiitJQental 
geologists  have  misconceiTed,  in  some  instances,  the  purport  of 
we  tanguiwe  employed  by  English  writers.  Hence  has  arisen  a 
double  coiuusion }  when,  after  all,  if  the  language  of  each  bad 
been  correctly  apprehended,  there  would  have  been  as  little 
diso^pancy  in  description  as  there  is  in  the  appearances  of 
nature,  since  the  facts  themselves  are  perfectly  reconcileable  to 
each  other. 

To  attempt  to  clear  away  difficulties  and  dispel  obscurity  is 
both  an  irKsome  and  un^teful  task ;  and  the  love  of  truth 
alone  has  impelled  me  to  it.  If  it  shall  be  found  that  I  have 
in  any  degree  succeeded  in  throwing  a  clearer  light  upon  a  com- 
plicated subject,  my  purpose  will  he  fully  answered.  The 
researches  of  M.  Constant  Prevost,  an  eminent  French  aeologist, 
and  FMGS.who  is  at  present  engaged  in  examining  the  geolo- 
^cal  relations  of  this  country  with  a  critical  eye,  will,  I  have  oof 
a  doubt,  conduce  to  the  same  desirable  end. 

I  have  upon  former  occasions  remarked,  that  all  the  esta- 
blished relations  of  the  old  red  sandstone,  carboniferous  lime- 
stone, and  coal  formation,  to  each  other,  as  founded  upon  the 
researches  and  descriptions  of  naturalists  in  diSerent  countries, 
prove  that  they  constitute  one  ^oup  of  the  same  era;  yet  vary- 
mg  much  in  the  modes  of  their  association,  as  being  found  in 
one  tract  distinct  from,  and  in  another  more  or  less  interstratified 
with  each  other.  The  following  view,  which  may  be  of  some 
value  in  reference  to  practical  and  economical  purposes,  will  be 
found  to  embrace  a  summary  of  those  relations. 

1.  Old  red  sandstone,  carboniferous  limestone,  and  the  coal 
formation,  in  separate  and  distinct  succession,  not  interstratitied 
upon  their  several  confines ;  e.  g.  the  general  case  in  Ireland. 
This  may  be  considered  as  the  distinct  type  of  the  series. 

N.  B.  The  bed  of  sandstone  and  conglomerate,  found  in  some 
tracts  interposed  between  the  limestone  and  the  coal  measures. 


fertWi),  tanlit  gri«.bleiil.tre,  tendres  a  reinpliea  d'cnipTOntes  defougete*,  tantfit  copi- 
Mctra,  carbuita  (biandwiueftr)  et  pfriteuKi.  I)esmiaceB>mttsdegKric)uA(mueui 
ftahleBubiefn},  ie  gjis  quutzeui  passuit  au  quanz  gieaui  ile  coq^loiDent  i  gcoi 
fiwnecB  ()teiiiloliIen.cooBlaii]eraO,  ec  de  cajcaice  U6^  h  KncNiafnt  su  miltm  du 
iduefertlwn  avsnt  qu'on  aUdgne  U  houille.'' 
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aiA  SwigtMteA  in  Kagland  is  the  mittitone-grit,  is  WUitiag  in 
Ireland. 

K,  B,  TTiis  peculial-  ttp^litjatiob  of  the  terto  milMiirA^^t  is 
bftd  tU  i  di&titietion,  siDce  a  similar  compound  is  generally  fouafl 
ib  bedfl  in  tlie  ftind^mental  or  old  r^  fllbdatoDe,  &ad  in  Aottle 
coOtttHes  also  frequently  interEtratified  with  the  coal  measure*, 
e.  g.  in  Germai^. 

3.  A  base  of  old  teA  sandstoile,  supporting  limestone,  which 
alternates  with  sandstobe,  a  Cotlsidmole  bed  oFthb  lattet-j  wltii 
Godglomerdtbt  fot^og  the  iUliti«ditit&  (biiiidatioil  Of  thfe  Coal 
measures,  which  are  distinct ;  e.  g.  the  QlouceSteKblM  south 
coal  basin. 

Tf.  B.  The  morti  conitilMi  cool  beating  me&fiUKs  tire  in  this 
tiBAin  s^arated  ihtb  ft  lower  and  an  upper  B^rieft  by  anibterVen- 
inb  thibk  bed  of  t«ddti»h  sandstone,  lobdly  kboWn  by  thi  nMOe 
mPmnant'stOne. 

if.  B.  A  sitbilar  occurrence,  on  d  lai^e*  or  smaller  )K:ale,  is  not 
ttaeomtnon  in  GcrmdUy>  and  when  the  red  sandstone  thus  occors 
iuUnedititely  under  the  mOgneBian  or  alpine  limestone  (with  its 
calcilreDtis  or  new  cttnglomerate,  the  welssiieginde),  it  is  known 
Ity  the  nataie  of  todte  liegende,  or  rtithe  liegende,  or  rothe  todte 
lifegende,  ih  the  Same  nlanbel-  as  these  terms  ate  apphfcd  to  thb 
fundamental  red  sandstone  wheb  also  directly  covefed  by  the 
cWcareouB  cohglotnerete  and  ffiagoesian  limestone.  But  the 
term  rothe  todt&  liegbnde  has  also  been  often  erroneously 
applied,  as  already  noticed  above,  to  the  calcat^ous  or  new  con- 
^ouerate  itself,* 

3.  A  base  of  did  red  sandstone,  supporting  and  alterbatiug 
with  some  beds  of  libiestone,  succeeded  by  a  coal  formation, 
cotttposed>  ib  an  ascending  order,  as  foUoWs  : 

a.  Of  obal  measures  alternating  with  limestone,  and  with  red- 
dish sandstone,  the  Coal  being  inconsiderable  in  quantity. 

b.  Productive  tioAl  measures,  alternating  with  nlltUerouS  beds 
orUmestone. 


SC4sf  ^£hu)>    It  dim  conrnpoadt  vilh  (he  calcatea-m^aian,  or  new  cvAglenn. 


nie  of  England,  *iq>Quiiig  n  iu  onlr  lemtentatiTe. 

On  the  Other  hind,  however,  ixtUi  M.  nm  UumboMt  ana  l>r.  Bou£ 


speak  of  tl 
with  then) 


Thig  ii  ■  podtitHi  uaaij  U  miuice  nith  aU  eipetience  in  the  Sridib  Ides, 
and  leenH  quite  untecable,  If  we  cMinder  that  the  csIohhiub  cengloinente,  «  voadic' 
geode,  u  catnmon1j>  found  in  ui  uncosfatmsbte  position,  oveilylng  both  the  coal 
UwinniS  and  the  carbotiiferDus  seriea  in  genEnd ;  being  the  fiHC  nembet  of  a  new 
Mnett  namely,  of  the  gjpaeo'^alifetDali.  In  the  ioBluiee  quotfed,  k  g,  ia  Loiter 
KlCBB  (p.  84,  313,  &c.)  it  u  true  that,  in  the  ;eaT  1802,  M.  tod  Bileh  Bonudered  tile 
litrmlbne  in  qaestion  aa  ^xchation,  and  OS  such  as  of  an  origin  posEerioT  to,  and  placed 
•bore  the  csal  formatioti ;  but  M.  tdd  Ranmer  in  1BI9  deafly  showed  tbal  this  lime- 
atone  waa  repeatedly  interatraCified  with  the  coal  meaiares,  and  therefore  not  zecbatein  ; 
and  oertainlf  no  two  mtIn  can  be  geiieta%  moie  diatiod  from  e*di  othti  tlutn  the  bai. 
boaifinnu  and  the  B;p«e»Wif«oui  ■erica.  Othet  inatanca  dted,  piob^Iy  rttt  npon 
no  tecazet  foundatioQ  than  miBconceptton,  oi  faUsdoui  dcKriplioA. 

I   .1,  ..  :,Ci00glc 
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c.  Coal  measures,  abundant  ia  coal,  but  tree  from  limefltone. 
E.  g.  in  the  Scotch  great  coal  tract. 

4.  A  base  of  old  red  strndBtone,  supporting  limeatone,  which 
not  only  conBtitates  the  foundation  ot  the  coal  formation,  but 
^ternates  with  the  coal  measures,  often  forming  the  immediate 
roof  uf  the  coat  seams :  e.  g.  the  Glane  coal  basin,  described 
above. 

5.  A  base  of  the  same  old  red  sandstone,  supportiag  a  coal 
formation,  composed,  in  an  ascending  order: 

a.  Of  productive  coal  measures  alternating  with  beds  of  sand- 
stone conglomerate. 

b.  Of  coal  measures  alternating  with  limestone. 
E.  g.  the  Sane  coal  basin,  described  above. 

N,  B.  The  coal  measures  of  this  basin  are  overlaid  on  the  W 
and  S  by  the  new  red  or  saJiferous  sandstone ;  so  that  if  the 
series  of  coal  measures  be  continued  in  that  directioD,  and 
toward  which  they  dip,  they  are  withdrawn  from  observation. 
Could  we  follow  them,  it  appears  not  improbable  that  the  sue* 
ceeding  coal  measures  might  be  found  free  from  limestone.  But 
be  this  as  it  may,  it  is  remarkable  that  in  this  coal  field,  the 
greatest  number  of  the  coal  seams  are  found  above  the  funda- 
mental  red  sandstone,  and  beneath  the  limestone  bearing  strata, 
being  thus  directly  connected  with  the  former. 

The  carboniferous  series  of  all  countries,  whose  members  are 
complete,  will  probably  he  found  referable  to  one  or  other  of 
the  preceding  modes  of  association.  In  addition  to  those 
whicu  relate  to  the  alternation  of  the  carboniferous  limestone 
with  the  coal  measures,  may  be  cited  analogous  appearances  in 
Silesia  and  Hungary,  as  described  by  MM.  von  Raumer  and 
Beudant.  The  New  Continent  also  presents,  it  seems,  similar 
relations ;  e.  g.  in  the  coal  formation  of  the  Ohio,  in  the  great 
basin  of  the  Mississippi,  where  coal  seams  are  represented  as 
occurring  both  above  and  beneath  the  limestone.* 

The  preceding  examples  refer  to  tracts  where  all  the  members 
of  the  series  are  present ;  but  in  some  districts,  the  carbonife- 
rous hmestone  is  found  altogether  wanting,  the  coal  formation 
being  directly  connected  wiUi  the  old  red  sandstone ;  while  in 
others,  both  the  hmestone  and  old  red  sandstone  being  absent,  a 
simple  coal  formation  is  only  met  with.  But  in  aU  cases,  the 
series,  whether  complete  or  incomplete,  reposes  either  on  tran- 
sition, or  on  primary  tracts,  or  on  both  of  these  conjointly. 

The  occasional  association  of  trappean,  amygdaloidal,  and 
porphyritic  i-ocks,  both  separately  with  the  individual  members, 
and  conjointly  with  the  series  in  general,  is  now  too  well  known 
to  require  more  than  the  simple  notice  of  the  fact, 

*  See  the  Acooont  of  tn  Expeditioa  ftom  Pittibun  to  the  Hockf  MonntuDi  in 
18l9ukdlS!0,b;EdwiiiJuiiei,BotuiutandO«i>logittlothe£ipcdilioD.  London, 
1883. 
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AttT.  Vf  .—Correctiom  in  Right  Ascension  of  37  Stars  of  ike  Green 
mch  Catalogue.    By  James  South,  FRS. 
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Article  V. 

New  Jwestigatim  of  the  Chemical  Compe^tim  »f  Red  Sihtr 
Ore*    By  P,  A.  t.  Bonsdofff. 


In  eouBeqaflnce  of  the  nQtlysii  of  red  silver  ore  by  Klaproth 
and  Vauqaelia,  thb  mioeTal  has  been  conBider«d  u  a  compoimd 
of  BiUphuret  of  BilTer,  aulphuret  of  antimony,  and  oiide  ot  anti* 


mooy.     Klaproth's  last  analysts  of  this  mineral  from  Andreaa- 
bei^  (Beitrage,  t.  197]  makes  iu  constituenta  as  fellows : 

Silver ,„.,, , 60 

Antimony ,,,,.,,* 19 

Sulphur. ...,  17 

Oxygen 4 

100 

But  both  in  this  analysis,  and  in  the  others  made  upon  the 
same  mineral,  although  the  quantities  of  constituents  obtained 
^ere  unequal,  no  positive  proof  was  obtained  of  the  presence  of 
oxygen,  or  of  oxide  of  autimony.  It  was  merely  concluded  that 
the  great  loss  sustained  during  the  analvBif  wrb  owing  to  the 

Eresence  of  oxygen.  In  this  way  Vauquelin  reckoned  the  whole 
>SB,  whi«h  was  about  12  per  cent,  as  oxygen.  And  Klaproth, 
for  the  tame  reason,  reckoned  4  or  6  per  cent,  of  oxygen  in  his 
different  analyses.  But  aa  the  result  of  these  analyses  do  not 
agree  with  any  atomic  proportions ;  and  as  both  the  existence 
and  eniount  of  the  oxygen  still  depend  upon  imperfect  and 
uncertain  evidence,  I  was  in  hopes  that  a  new  analysis  might 
not  be  deatitute  of  all  interest.  In  Prof.  Berzelius's  laboratory, 
I  lately  enjoyed  a  fortunate  opportunity  of  undertaking  the  ana- 
lysis of  the  dark  red  silver  ore  from  Andreasbet^ ;  anal  propose 
in  this  paper  to  give  an  account  of  the  analytical  experiments 
which  I  undertook,  and  of  the  result  of  them. 

The  first  attempt  was  to  extract  the  supposed  oxide  of  anti- 
mony {ram  the  mineral  by  means  of  dilute  muriatic  acid.  Picked 
specimens  of  the  ore  were  reduced  to  the  finest  possible  powder,-t- 
and  digested  with  muriatic  acid,  rendered  so  weak  as  Qot  to  he 
able  to  decopipose  sulphuiet  of  antiRiony.  This  degree  of  dilu- 
tion was  determiued  by  means  of  a  paper  dipped  in  acetate  of 
lead ;  but  it  was  found  that  the  acid  viaen  thus  diluted  would 
dissolve  nothing  whatever  from  the  mineral. 

*  "nwuhtted  &4m  tba  Ktnsl.  VMenik^i  Ac»denuBni  HaodUngtr  fiir  ISai,  p. 
SSS. 

*  Tba  pnlvMlMtian  of  lU«  mhural  u  attMdcd  viA  aanddMabb  dificuky,  htemue 
llbt  fnm  <a  it  boMm  at  Iw  ttiji  »{» idud)  it  ii  &i  frnn  cwr  to  ndiMt  Ibdn  w  • 
0D9  p»*4cf,  tnti  uqdei  viter, 


■«.l,:sa:,G00gIC 


30  M.  Botadotffon  the  [SvhY, 

The  next  attempt  was  to  expose  the  mineTal  to  the  action  of 
hydrogen  gas,  while  at  the  same  time  heat  was  applied  to  it,  ia 
hopes  that  ihe  hydrogen  would  reduce  the  oxide  of  antimony  to 
the  metallic  state  and  form  water,  by  the  weight  of  which  the 
quantity  of  oxvgen  in  the  mineral  could  be  determined.  But  ia 
order  to  satisfy  myself  in  the  first  place  that  this  theoretic  spe- 
culation would  accord  with  the  nature  of  the  bodies  present,  1 
undertook  s  set  of  experiments  on  the  reduction  of  an  artificial 
mixture  of  sulphuret  and  oxide  of  antimony  by  means  of  hydro- 
gen gas. 

The  apparatus  which  was  employed  in  these  processes  was 
constructed  on  almost  the  same  idea  as  that  described  by  Prof. 
Berzelius  in  his  experiments  on  nickel  glanse,  arsenical  nickel, 
&c. ;  an  outline  of  which  is  here  given. 


It  consisted  of  a  globular  vessel.  A,  in  which  the  gas  was 
generated,  a  tube,  C,  filled  with  chloride  of  calcium,  ana  a  small 
apparatus  for  distilling.  But  this  last  apparatus,  distinguished 
in  the  figure  by  the  letters  D  E  F  G  H,  was,  in  my  experiments, 
not  termmated  by  the  ball,  F,  and  the  crooked  tube,  G  H ;  but 
had  on  that  side  merely  a  straight  tube  rather  more  than  two 
inches  long,  which  was  fastened  to  the  ball,  E,  by  a  caoutchouc 
tube  in  the  same  way  as  the  apparatus,  D  E,  only  somewhat 
greater.  This  tube  was  filled  with  chloride  of  calcium  in  the 
same  way  as  the  tube  C,  and  from  A  there  passed  a  crooked 
tube  to  allow  the  gas  evolved  to  make  its  escape.    The  gas  was 
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generated  by  dissolviDg  grannkted  zinc  in  dilute  aulphuric  acid. 
All  the  different  pieces  of  the  apparatus  were  carefully  weighed 
in  the  first  place  to  enable  me  to  determine  what  might  be  driven 
off,  or  what  addition  might  be  made  to  the  substanceB  operated 
on  dniing  the  process. 

Experiments  with  a  Mixture  of  Sulpharet  of  Antimony  and 
Oxide  of  Antimony. 

Antimonious  acid  prepared  from  subantimonite  of  potash 
{crocm  antimonii  elota)  by  digestion  in  nitric  acid,  was  mixed  by 
trituration  with  its  own  weight  of  metallic  antimony  in  fine  pow- 
der, and  put  into  a  glass  globular  vessel  blown  by  the  Ixmp; 
having  a  capacity  of  fully  a  cubic  inch,  the  mouth  of  which  vsas 
afterwards  drawn  out  into  a  capillary  tube.  This  glass  vessel 
was  put  into  a  crucible,  and  was  raised  to  a  red  heat,  which  was 
kept  up  about  ten  minutes.  When  the  glass  was  broken  in 
pieces,  there  was  found  in  its  upper  part  white  or  yellowish- white 
crystals,  of  two  different  forms  ^  namely,  octahedrons  and  pris- 
matic needles.  The  mass  found  at  the  bottom  consisted  of  a 
metalline  regulus  lying  undermost,  and  over  it  an  oxide  consist- 
ing of  a  fused  yellow-grey  mass,  having  a  crystallized  fracture, 
and  containing  drusy  cavities,  lined  witn  white,  short,  needle- 
shaped  crystals.  Sulphuret  of  antimony  was  prepared  from  this 
regulus  by  mizingitwitb40per  cent,  of  pure  native  sulphur,  and. 
heating  it  in  a  little  glass  globular  vessel.  It  was  crystallized^ 
and  all  excess  of  sulphur  had  been  driven  offb^  heat. 

The  purest  portions  of  the  oxide  thus  obtained  were  pulve- 
rised, and  exactly  mixed  with  the  sulphuret  of  antimony,  accord.- 
ing  to  the  proportions  which  Berzehus  has  given  for  the  consti- 
tution of  red  ore  of  antimony  (Rotkspeissglanserz),  S6  +  2  Sift 
S*;  namely,  100  parts  sulphuret  with  43-2  parts  of  oxide.  /L 
quantity  of  this  mixture  was  put  into  a  glass  globe  blown  bv'  tiie 
lamp.  This  quantity  after  being  gently  heated  weighed  ?335 
grammes.  The  glass  was  exposed  to  tne  tlame  of  a  spiritJbiup, 
and  as  soon  as  the  mixture  became  fully  red-hot,  it  meltsd^and 
was  found  after  coohng  still  to  weigh  exactly  2-335  grammes. 
The  product  of  this  operation  was  a  glass  having  th&  metallic 
lustre  and  a  dark  steel-grey  colour  with  a  shade  of  tied,  vesr 
similar  to  the  dark  variety  of  red  ore  of  antimony.  It  appriiu^ 
opaque,  except  those  portions  which  had  formed  a  thin  crust  eti 
the  inside  of  the  glass.  These  were  translucent,  and  had  a,  vei- 
lowish-red  colour.  When  reduced  to  powder,  it  had  a  duK 
reddish-brown  colour.  As  the  weight  was  not  altered  hjr  the 
fusion,  it  is  obvious  that  it  had  lost  no  sulphur  nor  oxygen  dur- 
ing the  process. 

A  portion  of  the  powder  of  this  crocus,  or  compound  ©f  sul- 
phuret and  oxide  of  antimony,  was  put  into  the  part  of  the 
apparatus  marked  E,  which,  after  being  gently  heated,  weighed 
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1-27  ffraQinte.  The  cfM^utcbouc  tub«  was  now  fixed  oq,  wA  «U 
the  ower  parts  cf  the  apparatus  were  adjusted  to  their  plao^s. 
After  the  nydrogea  eas  had  passed  over  a  good  wfailei  and  the 
whole  atptospherical  air  h^d  been  driven  oitt  of  the  tube,  the 
powder  was  ^^adually  heated  by  meaos  of  a  ipirit-lamp.  \Vat«T 
began  very  quickly  to  be  formed,  and  was  deposited  ia  the  form 
t^  vapour  on  the  sidtw  of  the  glass  globe.  When  the  hydrogen 
gas  passed  over  briskly,  the  aqueous  vapour  was  carried  offby 
the  current,  and  was  naturally  absorbed  by  the  chloride  of  cat- 
ciutn  in  G ;  but  when  the  hydrogen  gas  passed  over  slowly,  or 
only  at  intervals,  the  water  collected  in  drops  in  the  pipe.  A^er 
the  process  bad  continued  two  or  three  hours,  the  aQtimoniacal 
mass  had  in  part  passed  through  the  glass  globe,  aqd  a  little 
sulphur  began  to  appear  on  its  outside.  The  fire  was  of  neces- 
sity withdrawn,  and  the  process  stopped.  During  the  whole 
^continuance  of^  the  operation  sulphuretted  hydrogen  gas  was 
disengt^ed,  and  conducted  by  means  of  the  crooked  tube  iqto 
a  glass  coataiuing  liquid  ammoqift  in  order  to  prevent  it  frOQf 
making  its  way  into  the  room.  Into  the  tube  beyond  U)e  glass 
globe,  0*04  gramme  of  water  bad  condensed,  aqd'^the  tube  con- 
taining the  chloride  of  calcium  had  increased  considerably  in 
weight.  But  it  is  needless  to  state  this  increase,  because  the 
portion  of  the  chloride  nearest  the  ammoniacal  water  had  deli- 

finesced  in  consequence  of  the  evaporation  pf  a  portion  of  that 
tqidd  into  it.  The  residual  matter  in  '^  weighed  1'006;  aod 
consequently  it  had  lost  in  oi^vgen  and  sulphur  0*365  gr.  It 
conaiated  of  a  multitude  of  small  metallic  reguli,  andof  a  br^ss- 
yellow  crystallized  sublimate,  which  seemed  to  have  the  octahe- 
dral form.  There  was  also  a  little  subUmate  in  the  tube,  which 
had  more  of  the  metallic  lustre,  and  was  [nore  shining,  and 
which  probably  was  merely  sulphuret  of  antimony.  The  yellow 
ciysiallized  suostance  dissolved  with  ease  in  aqua  regia,  and 
seemed  to  consist  chiefly  of  sulphur. 

Decompositioa  of  Red  Sihia-  Orebif  Hydrogin  Gas. 
When  it  was  thus  ascertained  that  hydrogen  gas  is  capable  of 
reducing  oitiiie  of  antimony  from  its  combination  with  sulphuret 
of  antimony,  the  same  process  was  undertaken  with  red  silver 
ore,  and  at  the  same  time  measures  were  taken  to  collept  and 
decompose  all  the  sulphuretted  hydrogen  formed  during  the 
process,  that  the  quantity  of  sulphur  in  the  ore  might  be  Uke- 
wise  determined.  For  this  purpose  a  somewhat  concentrated 
solution  of  sulphate  of  copper  was  prepared,  and  a  portion  of  it 
(previously  deprived  of  its  atmospherical  air  by  boiling)  was  put 
into  two  phials ;  aad  another  portion  supersaturated  with  am- 
monia, so  that  a  clear  solution  was  obtained,  was  put  into  two 
other  phials.  A  new  portion  of  chloride  of  calcium  waft  put 
in^  the  tube  Q,  and  it«  weight  was  again  d^tenfuu^df  atwl  ^nt 
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it  there  was  a  communication  by  means  of  glass  tubes  with  the 
phials  holding  the  solution  of  sulphate  of  copper.  These  again 
communicated  with  the  ammoniacal  solution  of  copper  in  the 
.other  two  phials,  by  means  of  glass  tubes  passing  through  corks 
in  the  mouths  of  the  phials,  precisely  as  in  a  common  set  of 
.  Wonlfe's  bottles.  Into  tlie  glass  globe  £,  a  quantity  of  pulverised 
red  silver  ore  was  put,  which,  after  having  been  gently  heated, 
weighed  1*504  gramme.  Then  the  whole  apparatus  was  put  id 
its  place. 

When  the  evolution  of  the  sas  had  continued  for  half  an  hour, 
and  the  atmospherical  air  had  been  expelled,  a  spirit-lamp  was 
.appbed  to  the  ball  £,  and  a  stream  of  gas  was  made  to  pass 
equably  and  slowly.  On  the  first  application  of  the  heat,  a 
light  coloured  smoke  appeared,  and  passed  over  into  the  pipe 
from  £,  but  it  vanished  immediately,  aud  left  no  trace  behind  it. 
Sulphuretted  hydrogen  gas  was  immediately  formed,  and 
instantly  rendered  the  first  phial  turbid.  Soon  after  a  deposit 
began  to  appear  in  the  second,  then  in  the  third,  and  at  last  even 
some  deposit  appeared  in  tlie  fourth  phial.  In  the  ball  and  tube 
.not  the  least  trace  of  water  made  its  appearance,  and  indeed 
nothing  whatever  but  an  exceedingly  small  quantity  of  smoke- 
like matter.  After  the  heat  had  been  continued  without  inter- 
ruption for  eight  hours,  the  mineral  had  assumed  the  form  of  a 
tnetaUic  reeulus,  which  easily  melted  by  the  heat  of  the  spirit- 
lamp.  And  in  the  throat,  and  tube  of  the  little  apparatus  E,  an 
inconsiderable  quantity  of  a  greyish  matter  witli  the  metallic 
lustre  bad  sublimed.  When  the  hydrogen  gas  ceased  to  be 
aulpbureous,  and  the  mineral  to  diminish  any  more,  the  gas  was 
still  allowed  to  pass  for  some  time.  The  lamp  was  then  put  out, 
and  the  apparatus  taken  to  pieces.  The  residue  in  the  retort 
was  found  to  weigh  1*2365  gr.  The  glass  bail  was  broken,  and 
the  regulus  taken  out ;  it  weighed  1-2255  gr.  It  had  externally 
tbe  metalUc  lustre ;  but  was  here  and  there  covered  with 
.a  litde  black  powder ;  but  its  quantity  was  so  small  that  it 
could  not  be  separated.  Probably  it  was  nothing  else  than 
small  reguli  in  very  fine  mechanical  division.  The  tube  beyond 
the  glass  ball,  though  it  contained  the  smoke-like  matter,  was 
not  sensibly  increased  in  weight.  The  chloride  of  calcium  had 
become  heavier  by  O'OIO  gr.  and  it  was  observed  that  the  parti- 
cles of  salt  were  a  little  soiled  by  a  fine  brovmish-grey  matter. 
The  hydrogen  had  taken  from  the  mineral  1'504  —  1-2365  = 
0'2675  gramme,  which  amounts  to  17-786  per  cent. 

A  set  of  experiments  was  now  undertaken  on  the  regulus, 

which  exhibited  all  the  characters  of  an  alloy  of  sdver  and  anti- 

■  mony.     The  object  in  view  was  to  remove  the  antimony  by 

cupellation,  and  leave  the  silver.     But  in  the  first  place  a  set  of 

experiments  was  made  upon  an  artificial  mixture  of  silver  and 
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Ejyerimenlt  ft»  teparate  Antimony  from  Silver  hy  Cupetlation. 

Of  thia  ftlloy,  which  waa  ao  formed  kb  to  contain  about  31 
per  cent,  of  antitnony,  and  vhich  in  its  fracture  and  aspect  per- 
feutiy  resembled  the  regulus  obtained  from  ted  silvei  ore,  0*738 
gr.  was  placed  in  a  bone-earth  cupel,  which  Was  iRtroduced  into 
a  red-hot  muffle  in  a  cupellating  fiirnace.  The  heat  in  the  muffle 
Was  increased  by  means  of  an  air  tube  introduced  into  the 
muffle  through  a  piece  of  charcoal  placed  in  its  moutht  The 
antimony  Was  apeedily  driven  off,  and  in  great  quantity;  and 
when  on  increasing  the  heat,  and  blowing  on  the  cupel  With  a 
bellows,  no  more  antimonial  fumea  appeared,  the  sil»er  regulua 
was  withdrawn,  and  found  to  weigh  0-612  gr.  It  was  ductile, 
and  on  the  surface  dull  and  greyish,  showing  that  it  waa  not 
C|uite  free  from  antimony.  It  was,  therefore,  enteloped  in  five 
times  its  weight  of  pure  lead,  and  exposed  to  the  usual  cupellat- 
ing ttroceas  till  it  assumed  the  appearance  of  pure  silver.  The 
regulus  now  obtained  was  silver-white,  had  a  strong  tietallic 
lustre,  and  weighed  0-607  gr.  It  amounted,  therefore,  to  68 
pet  cent,  of  the  antimonial  dloy  ;  and  the  regulua  first  obtained 
contained  about  1  per  cent,  of  antimony.  An  experiment  Was 
made  with  another  portion  of  the  aame  alloy.  It  gate,  after  the 
firat  process,  a  dull  regulus,  whose  weight  was  very  nearly  in  the 
same  proportion  as  in  the  experiment  already  described ;  and 
when  it  Was  dissolved  in  nitric  acid,  it  left  behind  it  a  little  oxide 
of  antimony.  The  pure  regulua  obtained  in  the  first  esperi- 
ment  dissolved  in  that  acid  without  leaving  any  residue  what- 
ever. 

Afler  these  preliminary  trials,  O'Sll  gr.  of  the  regulua 
obtained  fVom  red  silver  ore  was  taken  ana  treated  in  precisely 
the  same  way.  The  flrst  process  gave  a  reglilns  weighing 
0*376  gr.  dull,  and  with  a  yetlowiah-gTey  colour  on  the  surface ; 
and  when  it  was  cupellatea  with  five  times  its  weight  of  lead,  it 
became  silver-white  and  splendid,  and  weighed  0*370  gramme. 
It  disBolved  fn  nitric  acid  without  any  residue  wfaateTer^  and 
gave  with  muriatic  acid  horn  silver,  weighing  afler  fusion  0*490 
gramme,  equivalent  to  0*369  silver,  and  thus  corresponding  very 
nearly  with  the  original  weight  of  the  regulus.  According  to 
this  experiment,  the  whole  regulus,  weighing  1-2266  gramme, 
contained  0-8886  gramme  silver,  and  the  antimony  driven  off 
we^hed  0-3389  gramme. 

"nie  matter  which  had  passed  into  the  tube  E  weighed,  as  haa 
been  already  mentioned,  0*01 1  gramme.  The  fragments  of  the 
glass  to  which  that  grey  metallic-looking  substance  adhered, 
Were  digested  in  nitric  acid,  which  dissolved  a  tittle  sulphur,  as 
ttas  evident  from  the  action  of  muriate  of  barytes  on  the  hquid. 
\^at  remained  waa  dissolved  in  muriatic  acid,  and  contained, 
as  far  as  so  small  a  quaati^  of  matter  could  be  tested,  notbiog 
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elM  dian  matimoBf  1  The  flBblimate»  ^enfore,  obfatiited  of 
aulphflrtit  of  antimfmy.  Iti  wei^t  (dieennincd  by  wdighiog  the 
eUmb  frogmentg  before  and  after  the  digeatioti  ia  UiB  acidB)  ii>ai 
0*0065  gramme.  It  consisted  of  course  of  0-0047  antjmony  and 
0-0018  BuJl^huf.  ■  Whbh  *e  subtract  thts  D'0o83  (Vom'the  O-Oll 
(the  total  weight),  therfe  remain  0'0045,  which  consisted  of  a 
brown-coloUred  eOfthy  matter,  but  too  BtAall  in  quantity  to  be 
submitted  to  any  teats  to  determine  its  nature. 

The  Bulphuret  of  copper  which  hatl  precipitated  in  the  difi*er- 
ent  phials  was  coUectea  on  a  filter,  and  well  washed  with  water. 
It  was  then  dissolved  in  aqua  te^ia,  which,  after  long  digestion, 
left  a  lighfr^yellow  powder,  consisting  of  lulphuri  It  weighed, 
when  well  dried,  0-106  gramine,.and  burnt  s^ily,  lefcving  a  black- 
greyish  residual  matter,  weighing  scarcely  a  nuUigiamme.  The 
solution  io  aqtia  regia  was  precipitated  warm  by  muriate  of 
barytes.  The  sulphate  of  barytes  obtaihed  Weighed  r04  gfamme, 
equivalent  to  0*143  gramme  sulphur.  Thus  the  whole  quantity 
of  sulphur  unouDted  to  O'SMS  gramme.  The  matter  deposited 
on  the  chloride  of  calcium  might  also  contam  a  little  sulphur, 
left  on  it  by  the  warm  sulphuretted  hydrogen  gas ;  bat  it  is 
impossible  to  determine  its  udount  4ith  aooUracy. 

The  preceding  analysis  of  red  silver  ore  gives  us  the  following 
coQStitneuts : 

Silrtt .  .  t .  * ;. . . ....  0-8866  or  68-&49 

Antimony 0-3436      22-846 

Sulphur 0-2498      16-609 

Ewthy  matter. 0-0046        0289 

Loss tl*0l95         1*307 

i'5040    100-000 

If  we  examine  this  mineral  in  a  theoretic  point  of  view,  we 
find  that  68*949  silver  combine  with  8*76  sulphur;  and  that 
22*846  of  antimony  unite  with  8-549  sulphur.  We  see  further 
that  the  sutphuret  of  silver  h  A  tompsund  of  1  atom  silver  and 

2  atoms  sulphur ;  while  the  sulphuret  of  antimony  consists  of 

3  atoms  sulphur  and  1  atom  antimony.  The  chemical  formula 
for  red  silver  ore,  therefore,  must  be,  3  Ag  S*  +  2  Sb  S',  which 
gires  us  its  canstiblents  as  follows  : 

Silver 58-9S 

Antimony ...  4 22*47 

Sulphur.  .,* 17-55 

99-00 
Appendix. 

"Fe  ex^in  llie  conposltioa  of  red  flilvw  <tte  to  Uie  Engiish 
it  will  be  xatxtly  hecflssftry  to  stflistitttte  the  ^^^^. 
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weigbto  of  silrer^  antitaony,  and  sulphur,  as  deterauaed  by  Dr. 
Thomson,  for  the  more  complex  numbers  employed  by  Bonsdoif 
in  the  preceding  calculations. 

The  atom  of  silver  weighs 13-75 

antimony 5*5 

sulphur 2*0 

Red  silver  ore  is  a  compound  of  1  integrant  particle  of  snl> 
phuret  of  silver  and  1  integrant  particle  of  sulphuret  of  anti- 
mony.   Sulphuret  of  silver  is  composed  of 

1  atom  silver 13'75 

I  atom  solphor 2'0 

X6-75 
Sulphuret  of  antimony  of 

I  atom  antimony 5-5 

1  atom  sulphur 2*0 

Hence  the  constituents  of  red  silver  are : 

1  atom  silver 13-75  or  69-i4 

1  atom  antimony 5-50      23*65 

2  atoms  sulphur 4*00      17-21 

23-25     100-00 

The  numbers  in  the  last  column  are  exceedingly  near  tiie 
result  obtained  by  Bonsdorf.  Indeed,  if  the  loss  in  his  analysb 
was  sulphuret  of  antimony,  as  is  exceedingly  likely,  the  theoretic 
numbers  almost  coincide  with  those  derived  from  the  analytical 
experiments. 


Article  VI. 

On  the  Characters  of  some  Mineral  Subttances  before  the  Blow- 
pipe.   By  J.  G.  Children,  FRS.  &c. 

Thb  blowpipe,  wtien  skilfully  handled,  is  the  most  convenient 
chemical  instrument  for  mineralogical  researches  on  a  small 
scale  that  has  hitherto  been  invented.  By  its  means  tfe  are 
enabled  in  a  few  minutes  to  determine  the  printtipal  ingredients 
in  any  mineral  submitted  to  our  examination,  ev^n  though  it  be 
composed  of  several  elements.  By  merely  directing  the  flame 
of  a  small  lamp  on  a  fragment  about  half  the  size  of  a  pepper- 
com,  supported  on  a  piece  of  charcoal,  or  in  the  platina  lorceps, 
most  of  toe  volatile  substances,  as  sulphur,  arsenic,  zinc,  cad- 
mium, antimony,  bismuth,  and  tellurium,  may  be  detected ; 
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baiyta  will  be  known  by  the  greenish-yellow,  and  stroatita  by 
the  crimson  colour  it  imparts  to  the  flame.  By  employing  only 
three  fluxes,  carbonate  of  soda,  borax,  and  the  triple  puospbate 
of  Boda  and  ammonia  (salt  of  phosphorus),  with  tne  occasional 
nseofthe  nitrate  of  cobalt,  we  can  readily  ascertain  the  presence 
of  silica,  alumina,  magnesia,  and  almost  all  the  fixed  metallie 
oxides ;  and  by  the  further  examination  of  the  fused  globule^ 
especially  that  with  carbonate  of  soda,  by  dissolving  it  in  a 
drop  of  muriatic  or  nitric  acid,  on  a  slip  of  glass,  and  applying 
the  proper  tests,  unequivocal  evidence  may  be  obtained  of  the 
presence  of  any  of  the  other  earths  or  oxides  of  which  the  sub- 
stance is  composed,  and  even  a  tolerable  estimate  may  fre- 
quently be  formed  of  their  respective  proftortions.  By  substi- 
tnting  nitrate  of  baryta  as  the  flux,  and  using  a  slip  of  platina 
foil  for  the  support,  instead  of  the  wire,  the  presence  of  either  of 
the  alkalies  may,  by  the  usutd  well-known  processes,  be  de- 
tected, with  eqind  ease  and  certainty,  on  the  same  minute  scale 
of  operation. 

An  advantage  peculiar  to  this  microscopic  chemistry  is  the 
very  small  quantity  of  matter  that  is  sufficient  for  exanunation, 
which  may  generally  be  detached  from  rare  and  coatly  speci- 
mens without  injury,  whereas  for  operations  on  a  lamer  scale,  it 
is  necessary  wholly  or  in  great  measure  to  destroy  them.  When 
the  exact  proportions  ofthe  ingredients  of  a  minem  are  required, 
recourse  must  necessarily  be  had  to  more  elaborate  processes, 
but  even  then  previous  examination  by  the  blowpipe  is  of  essen- 
tial service,  since  by  indicating  the  different  substances  present, 
it  enables  us  to  determine  the  most  advantageous  method  to  be 
adoptedin  the  subsequent  analysis.  Convinced  ofthe  utility  of 
this  sort  of  investigation,  I  propose,  from  time  to  time,  to  pub- 
lish  in  the  Annals  the  blowpipe  characters  of  such  minerals  as 
have  not  already  been  so  examined.  For  those  which  form  the 
subject  of  the  present  communication,  I  am  indebted  to  the 
kindness  of  Mr.  Brooke. 

1.  Arfmedtonite.  (Phillips's  Mineralogy,  p.  377.) 

Alone  in  the  glass  matras*,  gives  off  a  very  little  moisture  at  a 
red  heat;  no  decrepitation ;  appearance  of  the  assay  scarcely  at 
all  altered. 

Alone  in  platina  forceps,  swells  np,  and  fuses  with  great  ease 
into  a  brilliant,  opaque,  olack  globule. 

With  soda,  on  platina  wire,  in  the  oxidating  flame,  fuses 
readity  into  a  dark-brown  opaque  globule,  while  hot;  olive- 
green,  cold.  By  the  addition  of  nitre  the  green  coloor  becomes 
much  brighter.  In  the  reducing  flame  the  colour  changes  to  a 
dai^,  slightly  gieenish-brown. 

With  borax,  dissolves  readily,  and  gives  a  transparent  globule 
of  a  garnet-red  cdour,  hot,  which  chtuiges  to  a  deep  wine-yellow 
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oQ  pa^liaB*    ^^  *^  reducing  Same,  the  cqIodi  Is  a  deep  bPtUe- 

With  taU  offhoiphmn,  tba  B^tion  i>  rery  alaw  and  imp«p{«6t] 
the  glohule  t»  treasparent,  and,  wliile  hot,  bu  a  deep  wiaa* 
yellow  CQlPur ;  whea  aold,  it  ii  oolouriess.  la  the  r^uoing 
flonu  the  TfOlour  i^  lightcF,  and  more  iaclined  to  gieen,  whik 
hot;  when  cold,  colourleaa.  A  considenble  portion  of  tb« 
ftsfay  remat&Q  undissoWed,  in  the  form  of  a  dark^grey  ■ilica 
skeleton. 

2.  Lfitrobite.  (Phillips's  Mineralogy,  p.  380.) 

Alms  i»  ih«  glm  tmtrau,  at  a  red  neat,  gives  off  pure  water; 
no  de<»epitatiQn. 

AioB*  mjoreeft,  fuaes  eaiily  into  a  white  enamel. 

With  aotfa,  fuses  into  a  seqiirtranaparent,  irregular  dobole,  ef 
a  light  aKure  eolouri  when  ooid.  The  oqIqiu  of  ue  glooule  is  not 
unifurm,  spots  of  a  deeper  colour  than  the  rest  appearing  »oalr 
tered  over  the  surface.  By  the  additiaa  of  nitre,  tne  blue  coloni 
ia  at  first  much  exalted,  and  assumes  a  very  slight  grecntahhuei 
but  by  long  sontinued  flaming,  the  blue  oolour  disapoearH,  and 
ia  Buoaeedm  by  a  pBach-'blossom  red  colour,  very  similtr  to  that 
of  tjie  mineral.  In  the  rtduoiug  Jiamt,  the  ooIquv  ia  wko^ 
destroyed. 

WitK  borai,  diasolTss  very  alowly,  into  a  perfacUy  tnnaparr 
^nt,  very  light  amethystrsolour^d  globule,  in  tlte  re^cuig 
jUtme,  the  oolour  entirely  diaappears. 

With  lalt  of  photphorui,  action  alow,  and  solution  imperfect; 
globule  baiiBparsBt,  very  li^^yellaw,  hot)  caloarleaa  and 
•llghtlv  opaline,  cold.  Is  the  rtduma  jiamt,  the  globule  ia 
oouuriBSB  and  transparent,  both  hot  ana  cold.  An  undiaM^ved 
ailiea  skeleton  remains  in  the  globule. 

With  nitrate  vf  eobalt,  the  assay  givea  a  fine  blue  oolsur, 
iatenaely  deep  on  the  tused  ^ges. 

BjF  diaaolviog  the  soda  gfobuls  in  nuriatjc  acid,  he.  I 
obtained  silica,  alumina,  lime,  iron,  and  manganeae. 

The  latrobite  ia  accompaaieid  by  a  dark-colourad,  nearly  black 
lufastance,  disperead  through  it,  here  and  there,  in  nuante 
apeolu,  whiob  have  an  unereq,  shining  &^ura,  hut  are  too 
small  to  allow  me  to  distioguish  anything  more  of  their  external 
obaraoters. 

With  salt  of  phosphorus,  they  pcesmt^d  before  the  osidatiag 
flame  the  phenomena  detailed  ^bove,  but  in  the  rfdatdng^fium, 
tbey  gare  a  trantparent  glass,  colourleat  while  hot,  and  of  a  fine, 
rather  dcep^asiethyBt  oolour  when  cold.  This  colour  fli^ 
instantly  on  the  globule  being  heated,  and  oa  ita  cooling  to  a 
cert^D  point,  returns  as  instantaneously.  The^  dark  apecki, 
therefore,  appear  to  be  an  ore  of  titanium. 
.  1  ejcaaunep  the  mioB,.  whioh  is  another  oDnoomitant  ti  latro- 
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bite^  thiokiHg  it  possible  that  it  also  misht  contaia  titanium  { 
but  It  ga,ve  no  inmcation  of  that  metal,  either  when  fused  in  the 
reducing  flame,  with  aalt  of  phosphorus  alone,  or  with  the  addii 
tion  of  a  small  iqcrael  of  tia-loil. 

3.  I'he  Matrix,  or  greyish-coloured  tubstatice,  in  tchiek  the 
latrobite  is  imbedded- 

Alone  in  the  matrats,  behares  like  latrobite ;  appeuance 
unaltered. 

Ih  forceps,  bubbles  up,  and  fuses  into  an  irregHlar  gre^h 
gbbuie. 

With  tada,  in  proper  proportion  to  the  assay,  fuses  into  a 
ereeoish-giey,  semi-transparent  globule,  which  id  the  reduoing 
Same  is  colourless.  On  platina  loil,  with  soda  and  nitre,  rery 
aUght  indic^on  of  manganese. 

with  borax,  dissolves  very  alowi^  j  globnle  transparent,  end 
deep^yellow,  hot ;  colourless,  cold ;  in  tne  reducing  name  neuty 
the  parae,  but  colour  lighter,  and  more  inclining  to  green. 

With  salt  of  phosphorus,  nearly  as  with  borax,  except  that  tiia 
action  is  still  slower,  the  yellow  colour,  in  either  flame,  lighter, 
and  without  any  tinge  of  green,  A  silica  skeleton  remains 
midisaolved. 

With  mtrate  of  cobalt,  dirty-rose  colour;  the  fused  edges 
purole. 

From  the  last  result,  the  grey  substance  appears  to  contain  a 
considerable  portion  of  magnesia. 

I  liMi*  before  long  to  give  the  analysis  of  the  three  preceding 
uiperals. 


Aislract  of  the  li^port  on  M.  Uousseau's  Memoir  respecting  a 
new  Method  of  jneasuring  the  Power  of  Bodies  to  conauct 
Electricity.    By  MM.  Ampere  and  Dulong.* 

M.  Rousseau,  who  has  been  occupied  several  years  in  the 
eonstructioQ  of  dry  voltaic  piles,  with  the  view  to  discover  the 
cironmstances  which  modify  the  energy  and  dnration  of  their 
action,  conceived  the  idea  of  employing  those  instruments  to 
appreciate  the  different  degrees  of  conducting  power  of  the  sub- 
atsnces  arranged  in  the  class  of  bad  conductors  of  electricity. 
For  this  purpose  he  has  contrived  the  apparatus  we  are  about  to 
describe.  The  dry  pile,  which  forms  the  principal  part  of  it,  is 
made  of  discs  of  zinc  and  tinsel,  separated  by  pieces  of  parch- 
ment, soaked  in  a  mixture  of  equal  parts  of  oil  of  poppies,  and 
essrace  of  turpentine ;  the  whole  is  covered  laterally  with 
Tesin  to  prevent  the  contact  of  the  air.    The  base  of  the  pile 
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commuaicates  with  the  groutid.  Its  upper  extfemity  may  be 
connected  by  a  metallic  wire  with  aa  lasnlated  vertical  pivot, 
carrying  a  weakly  magnetic  needle,  balanced  horizontally.  On 
a  level  with  the  needle,  and  distant  from  the  pivot,  about  half 
the  length  of  the  latter,  is  a  metallic  ball,  also  insulated,  but 
communicating  with  the  pile.  It  ia  evident  that  by  this 
arrangement,  the  electricity  accumulated  at  the  upper  pole  of 
the  pile,  is  communicated  to  the  needle  and  the  ball,  and  con- 
sequently repulsion  ensues,  tending  to  separate  the  needle, 
which  is  moveable,  from  ^e  ball  which  is  stationary.  If  we 
place  the  pivot  and  the  ball  in  the  magnetic  meridian,  tne  needle 
touches  it,  and  remains  at  rest  as  long  as  the  apparatus  is  not 
connected  with  the  pile  ;  but  the  instant  the  communication  is 
established  between  them,  the  needle  is  repelled,  and  after  some 
oscillations  takes  its  position  of  equilibrium,  depending  on  its 
magnetic  power  and  tne  energy  of  the  pile.  These  two  quanti- 
ties remain  constant  for  a  considerable  time,  with  the  same  appa- 
ratus, as  may  be  ascertained,  by  determining  the  angle  which  the 
needle  makes  with  the  magnetic  meridian,  after  it  has  assumed  ' 
a  fixed  position,  by  means  of  a  divided  circle  adapted  to  the  cage 
which  covers  it.  A  simple  conducting  needle  suspended  by  a 
metallic  wire  of  proper  diameter  and  length,  might  be  substituted 
for  the  magnetic  one ;  but  M.  Rousseau's  apparatus  is  much 
more  convenient,  and  sufficiently  sensible  for  the  kind  of  effect 
which  it  is  his  object  to  measure. 

To  use  it  for  ascertaining  different  degrees  of  conducting 
power,  it  is  sufficient  to  place  the  substance  submitted  to  expe- 
riment in  the  electrical  current,  taking  care  that  the  thickness 
which  the  electricity  has  to  pass  through  be  always  equal.  If 
the  flow  of  the  quantity  of  electricity  necessary  to  produce  the 
greatest  deviation  be  not  instantaneous,  the  time  required  by  the 
needle  to  assume  its  fixed  position,  may  he  taken  as  the  measure 
of  the  degree  of  the  conducting  power  of  the  substance  em- 
ployed. 

,  To  submit  liquids  to  this  kind  of  examination,  M.  Rousseau 
places  them  in  small  metallic  cups,  communicating  by  their 
foot  with  the  needle  and  the  ball :  be  then  places  in  the  Uquid 
one  of  the  extremities  of  the  metallic  wire,  covered  with  gum 
lac,  that  the  same  surface  of  metal  may  always  be  in  contact 
with  the  fluid,  and  measures  the  duration  of  the  needle's  motion 
from  the  moment  when  the  communication  is  estabhshed  with 
the  pile  by  the  other  extremity  of  the  wire. 

By  submitting  the  fixed  vegetable  oils  employed  in  the  arts 
and  in  domestic  economy  to  this  kind  of  proof,  M.  Rousseau  has 
established  a  very  singular  fact,  which  may  be  useful  in  .com- 
merce ;  it  is  that  olive  oil  possesses  a  very  inferior  degree  of 
conducting  power  to  that  or  all  the  other  vegetable  or  animal 
oils,  whicli  nevertheless  present,  in  all  their  physical  proper- 
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lies,  the  stronf^est  analo^es  to  that  substance.  For  inBtance, 
flveiy  thing  beiDg  equal  in  both  cases,  olive  oil  required  forty 
minutes  to  produce  a  certain  deviation,  while  poppy  oil,  or  the 
oil  of  the  beech-mast,  required  only  twenty-seyeri  seconds  to 
produce  the  same  deviation.  One-hundredth  part  of  any  other 
oil  added  to  oil  of  olives  reduces  the  time  to  ten  minutes.  It 
would,  therefore,  be  easy  to  discover  by  means  of  this  instni- 
ment  the  smallest  traces  of  any  oil  fraudulently  mixed  with  oil  of 
ohves. 

If  the  proportion  of  the  foreign  substance  be  considerable,  the 
difference  of  time  necessary  to  produce  the  maximum  of  eiSect 
would  no  longer  be  sufficiently  great,  and  could  not  be  measured 
with  sufficient  precision  to  indicate  the  proportion  of  the 
elements  ;  but  the  apparatus  might  easily  be  modified  so  as  to 
adapt  it  to  this  kind  of  determination. 

lae  solid  fats  are  worse  conductors  than  the  animal  oils,  aris- 
ing no  doubt  from  the  large  proportion  of  stearine  contained  in 
the  former ;  for  M.  Rousseau  is  satisfied,  by  comparative  trials 
'  with  stearine  and  elaine,  prepared  by  M.  Chevreul,  that  the 
conducting  power  of  the  latter  much  exceeds  that  of  the  former. 
The  fat  of  an  animal  becomes  a  worse  conductor  in  proportion 
to  the  age  of  the  individual  which  afforded  it. 

By  means  of  the  same  apparatus,  we  may  also  observe  a  nota- 
ble difference  between  resin,  gum  lac,  and  sulphur,  the  most 
insulating  of  all  known  substances,  and  silk,  crystal,  and  com- 
mon glass. 

M.  Rousseau  has  not  found  any  difference  in  the  conducting 
power  of  liquids,  whether  spirituous  or  aqueous,  ticid,  alkaline  or 
neuter,  the  time  required  by  the  needle  to  arrive  at  the  maximum 
of  deviation  being  too  short,  in  every  case,  to  ascertain  the 
inequality  of  its  duration.  But  a  modification  of  the  apparatus, 
similar  to  that  for  determining  the  proportions  in  an  ofeagioons 
mixture,  would  easily  appreciate  thatcTifference. 

It  would  be  equally  possible,  and  veiy  curious,  to  try  the 
effect  of  the  two  kinds  of  electricity  on  dinerent  substances ;  all 
that  would  be  necessary  would  be  to  place  the  two  poles  alter- 
nately in  connexion  with  the  ground.  According  to  Ermann's 
results,  it  is  probable  that  a'difference  would  be  found  between 
some  substances. 
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Article  VIJJ. 

Abstract  of  M.  Beguerel's  Paper  on  the  Electro'motive  Actiont 
produced  hy  the  Contact  ofMetah  with  Liquids,  and  on  a  Pro- 
cessjor  ascertaining,  hf  Means  of  the  Electro-magnetic  Effects, 
the  Change  which  certain  Solutions  undergo  by  Contact  vnth 
tht  Air.  (Read  before  the  Royal  Academy  of  Sciences, 
April,  1824.)* 

In  fprmer  pftpere  presenteil  to  the  Society,  M.  Beti^ueiel  had 
ftttributed  the  electncttl  effects  observed  during  chemical  action, 
solely  to  the  play  of  affinities  exerted  between  the  combising 
bodies;  concluding  that  during  such  action  the  alkali  takes 
pOEitive,  and  the  acid  negative  electricity,  and  neglecting  to 
take  into  the  aooount  the  enect  resulting  bom  the  contaot  af  the 
teid  with  the  ptatina  cup  which  contained  it,  and  th^  of  the 
alkah  on  the  iaws  of  the  forceps  (which  were  also  of  platina)  in 
which  it  was  neld,  aa  action,  however,  which  must  by  no  means 
be  overlooked. 

The  apparatus  which  M.  Bequerel  employed  in  his  prekent 
experiments  is  Bimilar  to  the  electroscope  invented  and  descnbed 
by  M.  Bohnenbei^eF,  in  the  Bibliotheque  Univenelle,  Nov. 
1820  (see  also  Annates  de  Chimie,  1831,  vol.  xvi.),  but  instead 
of  two  dry  piles  placed  yertically,  he  uses  only  one  placed  in  a 
horizontal  position,-  on  a  wooden  support ;  to  each  pole  a  inetaln 
lie  plate,  about  three  inches  long,  is  fixed  vertioally,  between 
whidh  the  gold  leaf  is  suspended,  in  contact  with  the  lovei 
plate  of  the  condenser ;  the  condensing  plates  b«Dg  nine  mohes 
in  diameter.  The  delicacy  of  this  instrument  is  such  that  it  is 
senwble  to  the  action  of  an  excited  glass  tube  at  the  distance  of 
eight  or  ten  feet. 

A  brass  capsule,  oontaiuing  an  alkahne  soluticw,  vea  placed 
on  the  upper  plate  of  the  condenser,  and  a  conununication  esta- 
blished between  it  and  the  ground  by  touahiog  it  with  the  hi^^er, 
OF  ft  moistened  slip  of  gold-beater's  skin,  the  lower  diso  being 
also  in  connexion  with  the  ground ;  in  a  few  seconds  after,  the 
upper  plate  was  removed,  and  the  sold  leaf  flew  to  the  positiva 
pole;  consequently  the  alkaline  solution  had  .become  posUiva 
from  contact  with  the  copper,  and  the  metal  negative. 

When  sulphuric  acid  was  substituted  for  the  alkaline  solution, 
the  electricities  were  reversed. 

To  ascertain  the  electro-motive  actioa  of  different  metals  by 
contact  with  acid  and  alkaline  solutions,  a  capsule  of  the  metal 
containing  the  solution  was  placed  on  the  upper  plate  of  the 
condenser;  the  lower  plate  was  then  touched  with  a  slip  of  the 
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Mme  metal,  and  tbe  liquid  widi  the  finger  {  tbna  the  eloctio- 
i^fitive  vttian  anting  (tom  the  contact  of  the  metal  under  ex&- 
mimitioit  with  the  copper  was  destroyed,  and  onlv  the  electrioitF 
whioh  it  had  acqaired  by  ita  oontactwith  the  BQluti&n  reipaiiiea 
00  the  upper  plate  of  the  condenser.  It  is  sometinies  DeeesBafy 
to  place  a  elip  of  paper  between  the  metal  experimented  oo  and 
the  copper,  for  the  apparatus  ia  so  sensible,  that  a  veiy  alight 
difference  in  the  state  of  their  smfacea  would  modify  the  electrOr 
motire  actipt). 

Operating  in  this  way,  it  was  found  that  by  contact  with  an 
ftllfaline  solution,  the  metal,  whenever  its  electrical  ^ate  can  be 
determined,  becomes  negntiTe ;  and  positive  with  an  tctd ;  but 
with  silver,  and  in  many  other  instances,  the  electformotive 
action  ia  too  feeble  to  he  rendered  sensible. 

These  results  confirm  and  extend  the  Dbservalioas  formerly 
made  by  Sir  Humphry  Davy  on  the  electrical  effects  produoea 
by  the  contact  of  metals  with  aoids  and  alkalies,  in  a  perfectly 
dry  and  solid  state,  between  which  there  is  consequently  ne 
chemical  action ;  for  they  prove  that  similar  effects  ensue  when 
the  latter  substances  are  in  solution,  and  eren  when  in  some 
cases  the  contact  is  accompanied  by  incipient  chemical  action. 

In  order  to  understand  what  is  the  influence  of  the  fluids  in- 
terposed between  the  plates  of  the  voltaic  instrument,  and 
whether  it  has  any  other  action  than  thatofa  mere  conductor  to 
transmit  the  eleptro-motive  action  of  the  metals  from  one  to  the 
other,  it  is  neoessary  to  ascertain  what  happens  when  an  acid  or 
alkaline  solution  is  placed  between  two  disfiimilar  metals.  For 
this  purpose,  the  oopper  capsule,  filled  with  either  an  aeid  or 
alkaline  solution,  was  placed  on  the  upper  plate  of  the  conden- 
ser, as  before ;  the  solution  was  then  touched  with  a  plate  of 
unc  (taking  care  not  to  touch  the  copper  with  it),  and  the  lower 
plate  of  the  condenser  with  the  finger,  and  after  a  lapse  of 
twenfy  seconds,  the  upper  plate  was  remoyed ;  the  gold  leaf 
flew  to  the  positive  pole ;  oonseqnenUy  the  copper  capsule  had 
beoome  positive. 

The  experiment  was  reversed  by  using  a  capsule  of  sine  filled 
with  either  solution  ;  and  the  lower  plute  of  the  condenser  was 
touched  with  a  plate  of  ainc  to  destroy  the  electro-motive  action 
between  the  capsule  and  the  plate,  and  a  plate  of  copper,  hehl 
between  the  fingers,  was  immersed  in  the  solution.  On  raising 
the  upper  condensing  plate,  the  gold  leaf  flew  to:  the  negativa 
pole,  and  consequently  the  zinc  capsule  had  beoome  negative. 
We  see  from  these  two  experiments,  that  when  zino  and  copper 
are  separated  by  an  acid  or  alkaline  solution,  the  copper 
becomes  positive  and  the  zinc  negative  ;  just  the  reverse  of 
what  takes  place  between  these  meUds  by  simple  contact. 

"  We  have  alio,"  says  M.  Bequerel,  "  examined  vk^t  takes 
place  i^  the  contaat  qf  a  metal  with  a  saline  ■olutiao  t  a*  cop* 
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per  with  BolatioD  of  sea  salt ;  the  copper  becomes  negaliTe,  and 
the  solution  positive.    This  result  explains  why  a  plate  of  co^ 

Sr  in  contact  with  zinc  or  tin,  as  lately  ascertained  by  Sir  H. 
ivy,  is  less  acted  on  by  the  sea-water  than  when  not  in  contact 
with  an  electro-positive  metal.  It  cannot  be  denied,  that  two 
substances  at  the  moment  they  combine  are  in  different  electri- 
cal states,  and  that  ihere  is  a  certain  relation  between  those 
states  and  the  chemical  affinities.  Now  if  we  can  modify  those 
electrical  states,  it  is  almost  certain  that  we  shall  also  modify 
the  play  of  affinities  ;  but  we  have  seen  that  a  plate  of  copper, 
by  contact  with  a  solution  of  sea-»alt,  becomes  negative ;  it 
follows  that  if  we  touch  the  same  metal  with  an  electro-positive 
metal,  the  copper  will  be  placed  between  two  bodies,  each  tend- 
ing to  impart  the  same  kind  of  electricity,  a  condition  which 
we  know  will  tend  to  annul  the  electro- motive  action  of  the 
copper  on  the  solution  of  sea-salt.  Thus,  according  to  the 
electro-chemical  theory,  circumstances  are  so  arranged  as  to 
weaken  the  chemical  action  of  the  solution  of  aea-sut  on  the 
copper." 

The  memoir  concludes  with  pointing  out  a  method  by  means 
of  electricity,  of  ascertaining  the  changes  which  some  solutions 
experience  by  contact  with  the  air. 

Dissolve  iron  in  nitric  acid ;  filter  the  solution,  and  immerse 
into  it  two  laminse  of  platina,  each  communicating  with  one  of 
the  extremitieB  of  the  wire  of  the  galvanometer;  leave  one  of  the 
wires  in  the  solution,  withdraw  the  other,  and  again  immerse  it ; 
it  will  be  positively  electrified. 

The  nitrates  of  copper  and  lead  give  similar  results  for  a  short 
time ;  nitrate  of  zinc  produces  no  such  effect. 

When  the  experiment  is  made  in  an  atmosphere  of  hydrogen, 
no  electrical  current  is  established,  though  all  circumstances, 
except  the  want  of  contact  with  the  atmosphere,  are  precisely 
similar  in  both  experiments. 

"  Hence  the  contact  of  atmospheric  air  is  indispensable  to 
the  production  of  the  electrical  current  by  the  immersion  of 
platina  lamins  in  several  fresh-prepared  nitrates ;  but  what  is 
the  modification  that  is  instantaneously  effected  in  the  liquid 
adhering  to  the  surface  of  the  lamina  withdrawn  from  the  solu- 
tion ?  We  can,  to  a  certain  extent,  explain  this :  The  solution  of 
a  metal  in  nitric  acid  gives  rise  to  several  compounds  :  take  iron, 
for  instance  ;  first  deutoxide  of  azote  is  formed,  and  soon  after 
nitrous  acid,  a  protonitrate  and  a  deutonitrate  ;  by  degrees  the 
deutoxide  of  azote  passes  to  the  state  of  nitrous  acid,  the  proto- 
mtrate  to  that  of  oeutonitrate,  and,  after  a  certain  time,  only 
deutonitrate  remains  in  the  liquid.  According  to  this  state- 
ment, when  we  withdmw  one  of  the  platina  laminsB  from  the 
solution,  the  liquid  which  adheres  to  it  immediately,  in  conse- 
quence of  the  tniimeas  of  the  stratum^  experiences  changes  firom 
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the  action  of  the  air,  which  do  not  take  place  till  after  Bereral 
honis  in  the  bulk  of  the  solution.  It  fouows,  therefore,  that 
when  we  re-iounerBe  the  lamina,  we  bring  in  contact  two  disu- 
milar  liquids,  and  nothing  in  that  case  opposes  the  production 
of  an  electrical  current. 

"  On  the  other  hand,  since  the  immersion  of  platina  laminae 
in  a  solution  of  nitrate  of  zinc  does  not  produce  any  current, 
althou^  it  contains  dentoxide  of  azote  and  nitrous  gas^  it  ia 
probaUe  that  this  may  be  owing  to  the  nitrate  not  sofiering  any 
change  by  contact  with  the  air,  in  conseqaence  of  the  metal 
being  capable  offorming  only  one  oxide." 


On  a  deoxidating  Property  of  the  Vapour  of  Water. 

It  was  remarked  by  Hermbstadt,  while  making  the  experi- 
ments from  which  he  aeduced  the  existence  of  a  peculiar  colour- 
ing principle  in  sea-water,  and  its  superincumbent  atmoBphere.t 
that  if  that  liquid  be  boiled  in  aretort,  andif,  bymeansot  aglass 
'  tube  attached  to  the  beak  of  the  retort,  the  gases  and  aqueous 
vapour  evolved  be  made  to  pass  through  a  solution  of  nitrate  of 
silver,  the  latter  by  degrees  assumes  the  colour  of  red  wiue,  and 
at  the  end  of  24  hours,  a  broumish-yeltow  coloured  sediment  is 
deposited.  I  observed  the  same  appearance,  on  repeating  this 
experimeut  with  sea-water  from  the  hay  at  Kiel.  As,  however, 
I  had  reasons  for  suspecting  that  this  change  is  not  occasioned 
by  any  peculiar  gaseous  constituent,  I  prepared  an  artificial 
mixture  of  solutions  of  tbe  muriates  of  magnesia  and  soda,  in  the 
proportions  which  constitute  sea-water,'  and  on  making  the  ex- 
penment  with  this,  I  still  obtained  the  same  result.  I  observed 
also  that  the  colour  imparted  to  the  solution  of  nitrate  of  silver 
at  the  beginning,  and  towards  the  conclusion  of  the  experiment, 
is  different :  at  first  it  is  a  weak  violet,  but  after  the  experimeut 
has  gone  on  for  some  time  (provided  there  be  a  sufficient  quan- 
tity of  the  metallic  salt  in  the  vessel  through  which  the  vapours 
fass),  it  has  a  considerable  infusion  of  reddish-brown.  Hence 
considered  it  not  unlikely,  that  in  these  experiments  there  are 
two  distinct  causes  which  produce  discoloration.  This  induced 
me  to  repeat  tbe  experiment  in  a  variety  of  ways  ;  which  at  last 
conducted  me  to  tbe  following  very  interesting  results. 
The  experiments   themselves    are   extremely    simple.     The 
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liquids  were  boiled  in  clean  ^asA  letorts,  uid  greet  care  wu 
taken  to  prevent  any  portion  of  them  froai  being  carried  over 
meohaaically  in  the  Btate  of  drops.  The  Bolutions  on  which  the 
action  of.  the  gaxea  and  vaponrs  expelled  by  boiling  was  to  be 
determined,  were  cootainea  in  Woulfe's  botdes*  and,  in  gennal« 
the  vapours  ilassed  throng  two  br  thrfee  of  these  in  suecflseion. 
The  tubes  of  communicatioa  between  the  ntort  and  the  first 
bottle,  and  between  the  bottles  diemselves,  were  pllinged  to  a 
sufficient  depth  in  the  solutiona. 

1.  The  merevtuiourD^pure  distilled  water  when  passed  through 
a  transparent  solution  of  nitrate  of  silrer,  has  the  property  of 
communicating  to  it  a  discoloration,  in  proportion  as  it  beats  the 
solution  to  the  temperature  of  ebulhtion;  and  the  intensity  of 
this  discoloration  varies  from  yellow  to  dark-brown,  according 
to  the  concentration  of  the  solution,  and  to  the  length  of  time 
during  which  it  has  been  exposed  to  the  action  of  the  vapour. 

2.  This  discoloration  is  inconsiderable,  so  long  as  the  solution 
of  nitrate  of  silver  remains  Under  the  boiling  point,  but  it  becomes 
exceedingly  striking,  the  instant  ebuUitien  commences.  The 
colour  which  first  appears  is  yellow,  but  it  rapidly  becomes 
darker.  The  colour  of  the  solution  of  nitrate  of  silver,  when 
sufficiettly  diluted,  has  a  close  resemblance  to  red  wine. 

3.  In  the  same  manner,  the  solutions  of  nitrate  of  silver  in  the 
remaining  bottles  ibay  be  discoloured ;  because  the  vapour,  after 
teating  the  liquid  contained  in  one  bottle,  passes  over  into  the 
next,  and  raises  its  temperature  also  to  the  point  of  ebuUItion. 

4.  This  discoloration  is  caused  by  a  deoxidation  of  the  nitrate 
of  silver,  and  except  that  it  takes  place  with  much  greater  rapi- 
dity, it  is  similar  in  all  respects  to  the  effect  produced  by  light. 
In  proof  of  this  we  may  mention,  a.  The  similarity  of  the  colours 
wita  those  produced  by  the  action  of  mere  light,  b.  The  com- 
plete removal  of  the  colour,  and  restoration  of  transparency,  by 
the  addition  of  nitric  acid.  c.  The  similar  deoxidizing  effect  of 
the  vapour  of  water  upon  other  metallic  solutions,  which  ar^ 
easi]^  deoxidized,  either  by  ligtit,  or  by  some  chemical  action. 
d.  Tne  disengagement  of  oxygen  gas  during  the  process. 

5.  The  most  convincing  of  all  proofs  is  furnished  bv  a  solution 
of  muriate  of  gold.  A  solution  of  this  salt  bo  much  diluted  as 
scarcely  to  retain  a  shade  of  yellow,  when  heated  to  the  boiling 
point  by  a  stream  of  the  vapour  of  water,  acquires  a  beautiful 
blue  colour,  exactly  similar  to  the  colour  produced  in  it  by  tinc- 
ture of  nutgalls,  oxalic  acid,  8cc. 

6.  After  the  expulBion  of  the  atmospheric  air,  I  collected  the 
js  which  was  disengaged  in  a  constant  stream  of  minute 
ubbles,  from  the  boiling-hot  solution  of  nitrate  of  silver.     It 

proved  to  contain  a  considerably  greater  quantity  of  oxygen  than 
common  air:  100  volumes  of  it  mixed  with  lOO  Tolumes  of 
nitrous  gas,  sustained  a  diminution  amounting  to  91,  whereas 
coDuaoQ  air  sustained  a  dimiautioa  of  only  80. 
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7.  Of  the  other  solutions  -whose  colour  is  changed  by  deoxi- 
datioD,  I  examined  acetate  of  silver,  .which  became  discoloured, 
like  the  nitrate,  but  mbre  feebly ;  and  muriate  of  platinum, 
which  undenvent  no  alteration. 

8.  Sea^water  and  solbtiona  of  comttton  muriate  ofsbfla  ahdof 
muriate  of  magnesia,  when  boiUd,  and  when  the  disengaged 
vapour  is  passed  through  a  solution  of  nitrate  of  silver,  occasion 
appearances  <^  a  more  complicated  nature.  In  this  caBe,  the 
metallic  solutionis  decomposed,  not  merely  by  aqueous  Tapour, 
bat  by  the  muriatic  acid  which  is  disengaged  from  the  boiling 
liquid ;  and  a  quantity  of  chloride  of  silver  in  formed,  which  the 
actios  of  the  aqueous  vapour  subsequently  renders  violet- 
coloured,  provided  it  at  the  same  time  raises  the  temperature  of 
the  solution  of  nitrate  of  silver  to  the  boiling  point.    Should  any 

SortioD  of  the  nitrate  of  silver  be  left  unde composed,  it  is  deoxi- 
ized  by  the  vapour  of  water,  and  a  yellow  or  brown  colour  is 
developed;  which  mixes  with  the  violet,  and  imparts  to  it 
various  modifications  of  shade,  My  original  opinion,  therefore, 
that  the  change  of  colour  is  caused  by  the  muriatic  acid  which 
dietils  Over  alone  with  the  water,  is  conhrmed,  but  at  the  same 
time  restricted,  hy  this  experiment.  Muriatic  acid  is  also  dis- 
engaged from  a  boiling  solution  of  the  common  muriate  of  soda, 
although  in  inuch  smaller  quantity,  than  from  &  solution  of 
muriate  of  magnesia.  Whether  in  the  case  of  muriate  of  soda, 
the  acid  proceeds  from  a  small  residue  of  muriate  of  magnesia, 
or  muriate  of  iron,  1  do  not  venture  to  determine.  Neither  of 
the  bases  (soda,  magnesia)  appears  to  pass  over :  at  least,  the 
distilled  water  leaves  no  residue  when  evaporated. 

9.  This  yellow,  reddish-brown,  or  dark-brown  coloured  solu- 
tion of  nitrate  of  silver,  produced  in  so  remarkable  a  manner  by 
the  deoxidizing  action  of  aqueous  vapour,  retains  its  colour  for  a 
long  time  unaltered,  but  it  at  last  deposits  a  dart-brown  oxide 
of  silver. 

10.  If  previously  to  the  introduction  of  aqueous  vapour  the 
solution  of  nitrate  of  silver  be  raised  to  the  boihng  point  by  the 
immediate  application  of  heat,  it  does  not  completely  retain  its 
transparency  after  having  beefi  exposed  as  usual  to  a  current  of 
the  vapour,  but  the  discoloration  which  it  sustains  is  greatly 
inferior. 

The  deoxidizing  property  of  aqueous  vapour,  demonstrated 
beyond  a  doubt  by  the  foregoing  experiments,  deserves  to  be 
still  further  investigated,  and  would,  perhaps,  already  admit  of 
some  practical  appTicationa.  It  is  my  intention  to  continue  my 
experiiDeBtB  on  the  subject.  Before  concluding,  I  may  observe, 
that  the  vapour  of  water  does  not  appear  to  produce  any  change 
upon  a  solution  of  corrosive  sublimate,  or  upon  solutions  of  the 
protoxide  or  peroxide  of  mercury  in  nitric  acid. 

D,nitiz.db,G(")OgIc 


Mr.  Woodward  on  the  Tranamtmon  of         (3vi.Y, 


Article  X. 

On  the  Tratunattion  of  Electricity  through  Tubes  of  Water,  Sfc. 
By  Mr.  C.Woodward. 
(To  .the  Editor  of  the  Annals  of  Philost^hy.) 
SIR,  JoM  s,  18i4. 

Un  perusmg  the  last  number  of  your  Annals,  I  ohserred  a 
letter  signed  T.  J.,  infonning  me  "  that  the  experiment  of  firing 
Ixae  gunpowder  by  passing  the  charge  of  a  leydea  phial  through 
tubes  filled  with  water,  and  also  on  the  conducting  power  of 
dcohol,  ether,  and  acids,  were  made  by  a  Mr.  Lewthwaite,  in 
May  1821  ;  and  are  published  in  the  eleventh  volume  of  the 
Institution  Journal:"  the  natural  inference  of  which,  I  appre- 
hend, is,  either  that  I  published  some  experiments  as  new, 
which  were  not  bo  ;  or  that  I  gave  as  my  own,  the  experiments 
of  another. 

If  T.  J.  will  refer  to  my  letter,  I  think  he  will  perceive  that 
my  object  was  to  offer  a  theory  in  explanation  of  a  singular 
phenomenon,  and  not  merely  to  state  the  fact  of  the  inflamma- 
tion of  loose  gunpowder,  or  the  conducting  power  of  alcohol, 
ether,  and  acids.  For  this  purpose  I  introduced  the  subject 
AS  briefly  as  I  could,  and  tnen  enumerated  the  experiments, 
which  led  me  to  conclude  that  the  theory  1  offered  was  the  cor- 
rect one. 

"  It  was  (observes  T.  J.)  from  reading  this  letter  that  I  be- 
came acquainted  with  the  experiment.  This,  however,  was 
not  the  esse  with  myself,  as  the  effects  of  electricity  on  loose 
gunpowder,  when  transmitted  through  tubes  of  water,  were 
communicated  by  me  to  Mr.  Lewthwaite  some  time  previous 
to  the  publication  of  his  letter. 

It  is  extremely  painful  to  speak  of  one's  self;  therefore,  in 
my  last  communication,  I  avoided  any  allusion  to  what  I  had 
done  elsewhere ;  hut  considering  myself  now  called  upon  to 
explain,  allow  me,  through  you,  to  inform  T..J.  that  1  intro- 
duced the  experiment  in  my  concluding  lecture  on  Electricity, 
at  the  Surry  Inetitntion,  in  December  1820  ;  observing  at  the 
same  time,  that  I  could  not  offer  any  theory  in  explanation,  the 
experiment  having  been  but  a  few  hours  communicated  to  me 
by  my  much  esteemed  friend,  Mr.  Knight  Spencer,  the  Secre- 
taiy  to  the  Institution. 

Early  in  1821  I  instituted  a  series  of  experiments  to  ascer- 
tain the  cause ;  and,  although  I  had  then  no  explanation  to 
offer,  my  experiments  would  have  been  presented  to  the  public 
through  the  medium  of  one  of  the  philosophical  journals,  had 
not  the  appearance  of  Mr.  L.'b  letter  ia  the  Institution  Journal 
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snpersededtlie  necesilt;  of  it.~Ia  1823  l-agftmlutiuducdd  the 
subject  in  my  course  at  the  Surrey  Imtittition — ^wbea  the  experi- 
meats  aad  theory  noticed  ia  my  former  lett«r  to  you,  w«re 
offi>red  in  expliuittion — and  I  was  induoad  to  SuppoM  my  eoln- 
monicatton  would  not  prore  uuaoceptabk,  by  ttie  nce&t  In- 

Juiries  of  Bom6  Bcieatinc  fneads  who  were  tumiOM  to  kttoW  it 
coidd  en>lain  the  cause  of  so  singular  on  effect — atnot^ 
whom  was  Mr.  Letvtbwaitet  the  writer  of  the  letter  ftlluded  to 
hyT.3. 

1  now  turn  to  a  more  pleaaing  part  of  the  subject,  that  Of 
investigating  experiments. 

'•  Wonld  surest  (continues  T.  J.)  that  Mr.  W.  should  te- 
peat  the  expenment  with  the  water  tube,  t  am  dispoeed  to 
ttinlc  Mr,  W.  is  in  error,  when  he  says  the  intensity  (measured 
we  are  to  suppose  by  a  pith  ball  electrometer),  indictited,  was 
from  10°  to  15°."  The  supposition  in  the  parenthesis  is  peN 
fectly  c<BTect,  and  I  can  assure  T.  J.  t  have  too  often  repeated  the 
experiment,  and  made  too  many  notes  upon  the  subject  in  OWi- 
jtmction  with  my  electrical  friends,  to  be  in  erroTj  I  bare  vttif 
Rcquently  succeeded  in  the  experiment  with  a  tjuart  jsf, 
when  the  electrometer  has  indicated  an  intensity  of  only  10°, 
bst  not  invariably ;  hence  I  stated  in  my  letter,  "  on  intensity 
of  from  10"  to  16°  is  generalfy  sufficient."  Had  I  noticed  all 
the  minste  peculiarities  I  have  observed  on  this  head,  my 
communication  would  have  been  much  too  long  for  insertion, 
and  as  no  particular  point  turned  ttptm  the  question,  I  con- 
sidered it  sufficient  to  express  myself  in  terms  to  be  understood 
by  an  Electrician,  without  uttneceasaiily  intruding  upon  your 
valuable  pages.  I  must,  however,  inform  T.  J.  that  the  success 
of  the  experiment,  with  a  low  degree  of  intensity,  will  greatly 
depend  on  the  quality  of  the  gunpowder,  as  well  as  the  care 
taken  to  prevent  the  dissipation  of  the  declrical  llnid,  for  with 
very  coarse  powder  I  have  been  unable  to  perform  the  experi- 
ment at  all. 

T.  J.  lastly  observes,  "  it  would  have  been  more  Satisfactory 
if  the  degree  at  which  the  Jar  spontaneoasly  discharged  itsfiii, 
had  also  been  stated."  This  1  confess  myself  at  a  toss  to 
comprehend,  for  I  have  always  found  the  spontaneous  discharge 
of  a  jar,  when  mounted  in  the  usual  way,  to  depend  as  much 
upon  what  may  be  termed  casual  circumstances,  as  any  ex- 
periment connected  with  electricity.  At  one  time  I  have  seen 
a  spontaneous  discharge  take  place  at  50° ;  at  another,  the 
same  jar,  with  the  same  electrometer,  has  been  charged  to  90", 
without  a  spontaneous  discharge.  This  suggestion,  if  reduced 
to  pmctice,  would  be  rather  an  expensive  one  to  me,  as  my 
jars  are  all  furnished , with  internal  paper  rims,  according  to 
Mr.  Singer's  plan — the  metallic  rods  communicating  with  the 
Inner  coatings  are  passed  through  stout  glass  tubes,  cemented 
New  Series,  vol.  viii,  e  ,-.         . 
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in  the  caps  of  the  jars,  and  the  uncoated  surfaces  are  var 
nished,  w  that  a  spoataneouH  dischai^e  seldom  or  ever  takea 
pkuse  without  fracturing  the  jar. 

I  am  aware  that  the  Pith  BaU  Electrometer  is  a  very  un- 
certain standard ;  and  if  my  theory  had  depended  on  the 
degree  of  intensity  required  to  produce  the  effect  with  a  jar 
containing  a  given  extent  of  coated  surface,  I  should  have  used 
the  balance  electrometer,  invented  by  Mr.  W,  S.  Harris,  of 
Plymouth,  a  description  of  which  may  be  seen  by  referring 
to  page  77  of  "  Observations  on  the  Effects  of  Lightning  on 
Floating  Bodies,  by  W.  S.  Harris.     London,  1823." 

I  trust  T.  J.  will  continue  the  experiments,  which,  when 
well  nratured,  he  has  promised  shall  be  submitted  to  your  con- 
sideration; and,  if  be  thinks  I  am  in  error,  or  has  discovered 
any  facts  which  may  militate  against  my  opinions,  I  will  either 
■lost  cheerfully  answer  them  in  the  true  spirit  of  philosophy, 
which  teaches  us  "  to  agree  to  differ,"  or  I  will  prove  to  him  that 
I  am  not  wedded  to  any  system,  and  that  no  one  would  more 
readily  sacrifice  a  favourite  theory,  at  the  shrine  of  truth,  than 
myself.  Should  he,  on  the  other  hand,  require  any  information 
on  a  subiect  which  has  been  for  some  years  my  favourite  study, 
I  shall  feel  much  pleasure  in  making  the  communicatioBtif  in 
my  power.  I  am.  Sir,  your  obedient  servant, 

Charles  Woodward. 


Article  XI. 

Some  Observations  on  Mr.  Penn's  Theory  concerning  the  Forma- 
tion of  the  Kirkdale  Cave.     By  James  Smithson,  Esq.  FRS. 

(To  the  Editor  of  the  Annah  of  Philosophy.) 
SIB,  Jmk  la,  18X4. 

No  observer  of  the  earth  can  doubt  that  it  has  undergone 
veiy  considerable  changes.  Its  strata  are  everywhere  broken 
and  disordered ;  and  in  many  of  them  are  enclosed  the  re- 
mains of  innumerable  beings  which  once  had  life ;  and  these 
beings  appear  to  have  been  strangers  to  tlie  climates  in  which 
their  remains  now  exist. 

In  ft  book  held  by  a  large  portion  of  mankind  to  have  been 
written  from  divine  inspiration,  an  universal  deluge  is  recorded. 
It  was  natural  for  the  believers  in  this  deluge  to  refer  to  its 
action,  all,  or  many,  of  the  phenomena  in  question;  and  the 
more  so  as  they  seemed  to  End  in  them  a  corroboration  of  the 
event. 

Accordingly,  this  is  what  was  done,  as  soon  as  any  desire 
to  account  for  these  appearances  on  the   earth  became  felt. 
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The  soccesB,  however,  was  not  such  as  to  obtain  the  general 
assent  of  the  learned ;  and  the  attempt  fell  into  neglect  and 
obliTion. 

Able  hands  have  lately  undertaken  the  revival  of  this  system ; 
Mr.  Penn  has  endeavoured  to  reconcile  it  with  the  facts  of 
the  Kirkdale  Cave,  which  appeared  to  be  strongly  inimical 
to  it. 

Acquainted  with  Mr.  Penn's  opinions  only  from  the  "  Ana- 

Xsis  of  the  Supplement  to  the  Comparative  Estimate"  in  the 
tumalof  the  Royal  Institution  for  January,  not  having  seen 
this  Supplement  itself,  the  Comparative  Estimate,  nor 
even  a  review  of  this  in  a  foimer  number  of  the  Journal,  and 
knowing  of  Mr.  Buckland's  Reliquiae  DiluvianiE,  only  the 
account  of  the  Kirkdale  Cave  published  in  the  Philosophical 
Transactions  for  1822,  I  have  hesitated  long  about  communi- 
cating the  present  observations,  which  presented  themselves 
during  the  perusal  of  the  above-mentioned  slender  abstract. 

I  have  yielded  to  a  sense  of  the  importance  of  the  subject 
in  more  than  one  respect,  and  of  the  uncertainty  when  1  snail 
acquire  ampler  information  at  more  voluminous  sources — to  a 
conviction  that  it  is  in  his  knowledge  that  man  has  found  his 
greatness  and  hia  happiness,  the  high  superiority  which  he 
holds  over  the  other  animals  who  inhabit  the  earth  with  him, 
and  consequently  that  no  ignorance  is  probably  without  loss  to 
him,  no  error  without  evil,  and  that  it  is  therefore  preferable 
to  ui^e  unwarranted  doubts,  which  can  only  occasion  additional 
light  to  become  elicited,  than  to  risk  by  silence  to  let  a  ques- 
tion settle  to  rest,  while  any  unsupported  assumptions  are  in- 
volved in  it. 

If  I  rightly  apprehend  Mr.  Penn's  ideas,  they  are  these: 

Secondary  limestones  were  originally  in  a  soU  state. 

The  waters  of  the  deluge  while  elevated  above  England,  de- 
posited on  it  a  layer,  or  bed,  of  "  a  soft  and  plastic"  calcareous 
matter. 

On  their  departure  from  the  earth,  by  flowing  away  towards 
the  north,  they  floated  over  England  the  carcases  of  a  number 
of  tropical  animals,  clustered  together  into  great  masses. 

These  masses  became  buried  in  the  calcareous  mud. 

On  the  sinking  of  the  waters  of  the  deluge  below  the  sur- 
ftce  of  England,  the  bed  of  calcareous  mud  began  to  diy,  and 
on  doing  so  completely,  became  the  present  Kirkdale  rock. 

The  clustered  animal  bodies  enclosed  in  the  calcareous  paste, 
by  putrifying,  evolved  a  great  quantity  of  gas,  which  forced  the 
limestone  paste  in  all  directions  from  them,  and  thus  generated 
the  Cave  in  which  Mr.  Buckland  found  their  bones. 

Soft  State  of  Secondary  Limestones, 
That  secondary  limestones  have  beea  in  a  state  to  admit  fp> 
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reign  bodies  into  their  sobstance,  their  existence  in  it  is  eri- 
dence. 

Every  shell  and  stone  on  the  beach  tells  by  its  rounded  form 
the  attrition  to  which  it  ia  subject  et  each  flood  and  ebb  of  the 
tide ;  and  that  a  subtil  powder  ii  abraded  Irom  it  which  ia  col- 
lected somewhere. 

From  the  imniense  multitudes  of  marine  bodies  which  exist 
in  some  of  these  limestones,  from  others  consisting  in  fact 
entirely  of  them,  from  in  general  little  or  nothing  but  calcare' 
OUB  matter  being  present,  it  becomes  highly  probable  that  it 
ia  to  tbe  calcareous  pwt  of  marine  animals^  more  or  le^B  com- 
minuted, that  secondary  limestones  owe  their  origin. 

'    D^osilion  of  ike  Calcareous  Mud, 

The  waters  of  tbe  deluge  had  not,  surely,  either  &  duration 
or  power,  to  obtain  the  matter  of  this  supposed  layer  of  mud. 

No  shores  any  longer  existing,  shells  could  not  be  pulve- 
rised by  the  beat  of  the  wave,  for  it  is  not  deep  und^r  water 
that  such  destruction  ia  effected;  nor,  was  it  so,  would  the 
short  period  of  a  year  have  been  sufficient  to  produce  the  ma- 
terial of  all  the  secondary  limestones  of  the  earth  l. 

To  have  harrowed  np  this  matter  from  the  depths  of  the 
ocean,  would  have  required  an  agitation  of  the  waters,  which 
nothing  warrants  ub  in  giving  to  them,  which  every  thing  denies 
their  having  had. 

No  hurricanes,  no  tempestuous  windA,  no  swollen  billows, 
are  recorded.  To  drown  mankind  they  were  superfluous.  A 
wind  having  arisen  at  the  termination  of  the  calamity  tells  that 
none  existed  before ;  and  this  wind  must  have  been  a  most 
gentle  one,  a  very  zephyr.  A  vessel,  bulky  beyood  all  the 
efforts  of  imagination  Lo  tigUre,  so  laden,  so  manned,  could  not 
have  lived  in  any  agitated  sea,  least  in  one  which  ont-topped 
the  Alps,  and  tbe  Andes,  all  that  could  curb  its  fury,  and 
mitigate  its  violence. 

Had  the  ark  not  foundered,  which  is  imposaifole,  what  yet 
bad  become  of  the  millions  which  its  sides  enclosed  ?  Few 
had  survived  to  repair  the  effects  of  the  divine  wrath. 

The  waters  must  bave  been  at  rest  when  tbe  ark  continued 
stationary  for  many  mouths  on  tbe  mountains  of  Ararat. 

Nor,  do  the  agitations  of  a  sea  extend  far  below  ite  surface. 
What  navigator  has  told  of  the  storm  in  which  the  sea  became 
tiiick  with  its  own  sediments  t 

But  had  snch  a  deposit  been  made  on  our  island,  it  would 
not  have  continued  on  it.  Standing  like  a  little  turret  in  the 
bosom  of  the  waters,  each  agitation  of  them  would  have  pre- 
cipitated part  of  it  down  its  sides.  Their  gigantic  tides  must 
alone  have  washed  it  away,  and  on  the  rush  of  their  final  depar- 
ture, not  a  vestige  of  it  could  possibly  have  remained  behind. 

.(logic 
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If  th*  tnten  oC  the  dekge  placed  a  bed  of  calcftreous 
matter  oa  England  and  GennaQy,  they  must  hare  done  so  over 
tbe  entire  earth.     It  miut  have  been  an  universal  stratum. 

Yet  BO  total  was  the  deficiency  of  it  at  Botany  Bay,  that  the 
fiffrt  settlers,  for  the  very  little  lime  which  a  few  structurea  of 
inmnediate  necessity  required,  were  compelled,  though  spare  as 
were  the  hands,  and  much  as  they  were  wanted  for  other 
purposes,  laboriously  and  tediously,  to  collect  shell*  aloog  tbe 
beach.  Where  a  limestone  nodule  was  so  anxiously  sought  and 
oonld  not  be  fonnd,  great  strata  could  not  be  near. 

But  tbe  sediment  of  the  deluge  waters  would  not  be  mere 
calcareous  matter.  It  must  have  consisted  of  ererytliing  which 
th^  could  receive,  suspend,  and  deposit. 

if  over  the  earth  were  spread  such  a  layer  of  mire,  Noah 
^nd  the  animals  could-  not  have  landed  upon  it.  Or  had  they 
not  sunk  into  it  and  been  smothered ;  where  vet  bad  the  weak 
found  refuge  from  the  voracious;  where  had  the  herbivorous 
Jbimd  food  ? 

What  a  time  must  have  elapsed  before  Noah  could  cultivate 
tbe  vine .'  Nor  is  it  from  sucn  a  soil  that  the  wine  would  have 
intoxicated  the  boly  Patriarch.  Had  things  so  been,  Ham 
never  had  offended,  nor  Canaan  incurred  the  fatal  curse. 

Sinking  of  the  Bodies  into  the  Mud. 

Supposing,  however,  such  a  bed  of  "  soft  and  plastic" 
calcareous  matter  deposited  by  the  wtiters  on  England,  the  im< 
mersion  of  the  bodies  into  it  is  of  no  small  difficulty. 

Animal  bodies  bloated  with  gas  from  decay,  which  water 
had  "  floated  oq  its  surface,"  are  not  easily  conceived  to  have 
displaced  a  stony  powder  of  a  specific  gravity  of  2'7,  and  to 
have  fallen  below  it. 

*'  Turbulent  vortices,"  which  are  imagiaed  to  have  lent  their 
iud  on  the  occasion,  would  have  disseminated  the  clustered 
animals,  and  dispersed  the  powdery  stratum. 

That  the  bodies  should  in  everv  case  have  descended  into 
the  calcareous  puk),  in  one  unbroken  group ;  that  in  none  a 
fragment,  even  a  lock  of  hair,  should  have  parted  from  the 
putrid  mass,  and  stopped  by  the  way,  cannot  certainty  plead 
probability  in  its  favour.  Yet  what  cabinet  shows  even  the  slen- 
derest bone  of  a  water-rat  bedded  in  tbe  solid  stone  ?  What 
limestone  stratum  has  astonished  the  learned,  by  presenting 
tbem,  in  its  substance,  with  an  antediluvian  hytena  s  bristles, 
oc  lion's  mane  ? 

Formati(m  of  ike  Cave. 

If  the  limestone  pulp  was  too  thin,  the  gas  would  pass 
through  it  and  escape,  and  the  pulp  fall  back  uponthe  bodies; 
if  too  thick,  the  elastic  force  of  the  gas  would  be  insufficient 
to   repel  it    from   them.     A  precise  point  of  induration,  at 
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which  it  would  at  once  yield  and  resist,  was  indispensable. 
This  exact  condition  would  but  rarely  occur ;  would,  at  least, 
often  not  do  it,  and  consequently  bodies  buried  in  the  stdid 
rock  must  be  frequent,  if  not  most  so. 

It  is  incredible  that  in  every  case  the  gas  should  have  driven 
away  from  the  bodies  the  whole  of  the  mud  in  contact  with 
them.  Some  of  the  mud  must  have  insinuated  itself  between 
the  Beveral  individuals  of  the  cluster,  some  have  penetrated  by 
the  mouth,  by  lacerations,  into  the  cavity  of  the  bodies,  and 
isolated  pieces  of  rock  must  now  occur  among  the  bones, 
bearing  the  impression  of  the  parts  with  whi'ch  th^y  had  been 
in  contact;  as  at  Pompeii,  indurated  ashes  presented  the  cost 
of  a  woman's  breasts. 

As  the  parts  receded  from  the  bodies,  it  would  cany  with  it 
some  adhering  fragments  of  them — bones,  teeth,  hair,  feathers ; 
and  which  would  now  be  fixed  to  the  sides  and  roofs  of  the 
caves. 

Bodies  which  had  been  previously  putrefying  for  twelve 
months  in  a  tropical  temperature,  would  not  probably  have 
Btill  afforded,  after  their  interment,  sufficient  gas  for.  the  sup- 
posed purpose.  From  some  experiments,  made  a  great  number 
of  years  ago,  on  the  decay  oi  animal  muscle  confined  over 
mercury,  I  am  inclined  to  beheve,  that  in  no  caae,  when 
secluded  from  oxygen,  is  any  great  volume  of  gas  evolved 
by  it.  Subjected  to  the  imagined  pressure,  would  the  matters 
of  the  gases  have  been  able  to  expand  to  the  elastic  form? 
Would  they  not  rather  have  assumecf  the  fluid  one? 

Under  these  circumstances,  would  the  muscular  part  of  the 
bodies  have  entirely  disappeared?  Would  not  some  portion 
of  it  have  altered  to  adipocire  ?  In  such  a  state  some  of  it 
must  at  least  sometimes  be  met  with. 

That  fish  have,  in  some  cases,  been  inclosed  in  strata,  in- 
Tested  with  all  their  muscular  part,  seems  indubitable,  from  the 
presence  of  the  scales ;  but  they  are  scattered  singly  through 
the  stratum,  and  have  blown  up  no  caves  round  themselves. 

Indeed,  the  clustering  of  the  quadrupeds  during  their  voy- 
age, appears  to  be  by  no  means  a  certain  event.  If  they  sunk 
below  the  surface,  they  would  sink  to  different  levels;  borne 
on  the  surface,  they  might  assemble  together,  but  no  adherence 
would  take  place  between  them,  and  upon  the  slightest  impulse 
they  would  part  again. 

If  the  bodies  were  deposited  with  their  integuments,  the 
bones  must  be  nearly  all  of  them  entire.  How  should  they 
have  become  broken,  enveloped  in  a  soft  mass,  rendered  ad- 
ditionally elastic  by  the  gases  of  a  putrefying  state,  and  ffoat^ 
ing  on  a  sea  which,  high  above  all  land,  bnre  them  out  of  the 
reach  of  every  means  ofconcussion,  especially  become  shivered 
as  are  of  those  of  the  cave?     The  force  which  could  thus 
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.  destn^  the  bones,  had  reduced  the  nnucnlar  tnatter  to  palp, 
and  tne  waters  had  carried  it  off,  and  the  cftve  had  bad  no 
efficient  cause. 

-  If  the  bodies  were  deposited  entire,  every  bone  of  each 
must  be  forth  coming,  and  its  complete  skeleton  admit  of  being 
mounted. 

Between  "  the  animal  remains  discovered  buried  singly  in 
strata  of  gravel  and  clay,  and  those  found  in  multitudinous 
masses  in  the  cavities  of  rocks,"  there  exist  the  important 
differences  of  the  former  not  being  in  caves,  and  of  the  stxata 
in  which  they  occur  being  fresh-water  ones.  These  remains 
may  consequently  be  supposed  those  of  animals  washed  from 
heights  by  inundations,  and  buried  in  the  earthy  matter  trans- 
ported with  them. 

Nor  can  the  bones  of  the  cavo  be  assimilated  to  the 
'*  shells  kneaded  into  the  Umestone  rock  of  Portland."  For 
the  comparison  to  hold,  the  bones  must  be  "  kneaded  into  the 
limestone  rock"  as  the  shells  are,  and  as  are  the  bones  in  the 
Stunsfield  slate,  which  have  been  placed  in  it  by  the'sea. 

If  the  stalactites  had  been  produced  by  the  descent  of  por- 
tions of  the  calcareous  pulpy  mass  yielding  to  gravity,  they 
would,  hke  the  stalactites  of  lava,  formed  in  this  way,  have  the 
teiture  of  the  rock.  The  stalactites  of  limestone  strata  are 
clusters  of  crystals,  which  have  generated  from  solution  in 
water. 

Induration  of  the  calcareout  Stratum. 

The  calcareous  paste  is  supposed  by  Mr.  Penn  to  have  petri- 
fied by  simple  drying;  and  on  this  supposition  much  of  the 
hypotbesis  concerning  the  formation  of  the  Cave  reposes. 

Experiments  will  convince  that  a  paste  of  calcareous  powder 
and  water  does  not  dry  to  marble,  but  to  whitening.  An  in- 
durating faculty  must  not  be  attributed  to  time,  it  has  it  not. 
Chalk  strata  cannot  be  assigned  a  less  age  than  the  rocks  of 
Yorkshire,  and  they  have  not  dried  to  stone,  nor  seem  hasten- 
ing'to  become  such. 

Each  particle  of  powder  is  a  diminutive  peiible,  and  an  inter- 
vening cement  is  required  to  connect  it  with  the  neighbouring 
ones. 

Carbonate  of  lime  dissolved  in  water  by  moans  of  an  excess 
of  acid  is  the  element  of  agglutination,  which  nature  has  in 
these  cases  made  use  of.  The  acid  solvent  exhales  or  becomes 
saturated,  and  the  neutral  s&lt,  ceasing  to  be  soluble,  crystal- 
lizes on  the  particles  of  the  powder. 

It  is  thus  that  the  sands  of  the  Calabrian  shores  are  consoli- 
dated. The  sea  water  loaded  with  the  calcareous  salt,  carries 
it  into  them.     It  cannot  be  by  drying  since  they  are  wetted 
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liy  arety  HtvQ  I  «Rd  iflnd  wetted  with  ordbiiry  se»  water  tod 
dried  U  oat  ooaTerted  iato  milUtgpe.  The  grsRt  hardnese  is 
due  to  the  sihcious  part. 

I  brought  a  mase  of  s^d  from  the  Ka  at  QumbartDn,  inclos- 
ing a  reoeiit  Tazor  shell  with  iU  epidermis  on  it,  and  fngmeats  of 
coal,  cemented  to  stone  by  carbonate  of  lime,  so  that. the  cala- 
brain  process  takes  place  on  that  coast' 

In  UmeBtonea  consisting  of  considerable-sized  fragments  of 
shells,  the  sparry  cement  which  connects  them  is  perfectly  evi- 
dent- It  is  thifi  cement  which  appears  as  regular  crystals  where 
cavities  ocour  in  the  mass  too  large  to  have  been  filled  by  it. 

Beds  of  sediment  can  by  this  means  become  rock  at  the 
utmost  depths  of  the  ocean,  and  it  is  in  all  probability  there  that 
most  of  them  have  done  so.  llie.  workings  of  contiguous  volca^ 
noi  have  supplied  the  carbonic  aud. 

Oolites  have  been  evidently  formed  in  a  tea  much  loaded 
with  dissolved  carbonate  of  lime,  and  which  on  tb«  escape  of 
the  dissolving  acid  has  crystallized  round  floating  particles. 
When  the  weight  of  the  grains  has  become  snch  as  to  occasion 
their  subsidence,  tliey  have  been  cemented  together,  every 
thing  taking  place  in  all  respect£  as  in  the  case  of  the  pisolites  ih' 
Carlsbaden.  The  Kirkdale  rock  being  composed  of  oolites  tauit 
have  had  this  origin. 

Such  a  formation  cannot  be  assigned  to  the  time  of  the  delude. 
Besides  the  violence  of  bringing  within  the  compass  of  .a  tew 
months,  operations  whose  accomplishment  seems  to  have 
required  centuries  of  centuries,  the  necessary  conditions  must 
have  been  wanting.  Had  not  all  the  volcanoa  become  eKtin- 
guished,  they  could  not,  and  in  such  a  time,  have  poured  forth 
carbonic  acid  to  saturate  the  immensity  of  its  waters  ;  and  it  it 
klto  utterly  impossible  to  believe  that  the  beings  in  the  ark, 
already  not  a  little  inconvenienced  for  Tespiration,  could  with- 
stand the  eufibcating  effluvium. 

Coming  of  the  Animah  by  Sea, 

Of  the  animals  having  been  tropical  ones  no  testiniooy  it 
offered.  The  elephant  of  Siberia  hemg  now  ascertained  to  have 
been  a  very  hairy  animal  may  be  supposed  to  have  been  a 
northern  one,  and  if  there  were  formerly  northern  elephants, 
.there  may  have  been  northern  hytenas  and  northern  tigers. 

If  the  bodies  were  brought  by  water,  no  reason  appears  why 
they  are,  with  the  exception  of  a  few  birds,  exclusively  those  of 
quadrupeds.  Reptiles,  insects,  trees,  even  iish,  for  all  of  them 
must  have  perished  from  the  mixture  of  s^t  and  fresh  watir, 
must  have  entangled  in  the  clusters. 

As  the  bodies  must  have  been  macerated  for  about  a  year  in 

the  tropical  seas^  before  the  retrcAt  of  the  waters  transported 
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them  towards  the  north,  those  of  the  smallar  animtls,  u  the 
water-rata,  must  have  been  so  completely^  decayed  as  to  be 
reduced  to  the  bonea  solely,  which  water  wotiid  not  Boat. 

The  voyage  from  the  tropics  of  tie  balls  of  album  greecum  ja 
an  entire  state,  is  what  will  not,  under  any  circumstances,  be 
easy  to  admit ;  to  suppose  it  amidst  "  turbulent  voitices,  by 
which  the  framework,  of  the  animals  was  shattered,  dislocated, 
fractured  within  the  integuments,"  reduoed  to  splinters,  is 
utterly  impossible.  The  entire  state  of  the  balls  of  album  grra- 
cum,  and  the  extremely  fractured  one  of  the  bones,  tu-e  totally 
incompatible  on  Mr.Penn's  system.  And  such  an  ablution  would 
not  have  left  in  these  b^B  a  trace  of  the  triple  phosphate. 

But  quadrupeds  are  not  the  only  animals  ot  tropioal  featunt 
found  in  northern  latitudes.  Every  shell  in  the  strata,  the  nau- 
tili, the  comu  ammonss,  the  belemnites,  the  anomia,  are  now  as 
foreign  to  the  snrrounding  seas,  as  are  Uie  others  to  the  land.  If 
one  then  came  from  afar,  both  did. 

What  must  have  been  the  mass  and  impetuosity  of  tlie  wave 
which  could  buoy  a  huge  oyster,  a  massive  brain  stone,  from 
the  equator  to  the  British  Islands,  and  at  an  elevation  tQ  depo- 
sit it  on  Sholover  Hill,  or  at  Kingsweston  7  Such  waves  had 
tumbled  down  the  mountains  of  the  earth,  shivered  its  islands 
and  its  continents,  and  choked  up  the  bed  of  the  ocean  with 
their  ruins.  Surely  it  is  a  far  less  difficulty  to  "  bring  the  cli- 
mate to  the  exuviee,  than  the  exuviEe  to  the  climate." 

The  existence  togelber  of  the  bones  of  many  species  does  not 
neoeasitate  tho  conclusion  of  the  animals  having  been  associates 
in  the  cave.  If  hysnas  "  do  not  ^ways  resort  to  the  same 
den,"  neilber  is  it  probaUe  do  other  wild  beasts.  A  luccesBion 
of  inhabitants  is  admissible. 

Nor  is  it  required  to  believe  that  any  of  the  animals  whose 
bonea  were  found  in  the  cave  died  there.  If  hyienas  collect 
bones  round  their  dens,  it  must  be  allowed  not  venr  improbable 
that  they  sometimes,  often  even,  carry  them  a  little  further. 
Alarmed  by  the  roar  of  a  more  mighty  devourer,  or  even  by  that 
of  one  of  equal  strength,  it  seems  natural  for  them  to  retreat 
with  their  spoil  to  their  last  refuge.  Why,  but  to  be  able  to  do 
thia,  do  they  bring  them  near  their  dens  ? 

The  smallnesB  of  the  cave's  mouth,  admitting  it  to  have  beeK 
always  what  it  now  is,  would  indeed  oppose  the  idea  of  elephants 
having  walked  into  it,  but  no  entire  skeleton  requires  the  admis- 
sion of  their  having  done  this ;  and  hyaenas  who  feed  on  putrid 
carcases,  may  have  found  no  difficulty  in  parceling  sucn ;  or 
they  may  have  collected  "  the  Bushman's  harvest,"  or  the 
bones  may  have  been  carried  into  the  cave  by  animals  more 
powerful  than  hysenas. 

if  animals  as  ravenous  of  bones  as  hyeenas  are  said  to  be  did 
not,  iq  ai^  honr  of  dearth,  devour  those  of  tiie  water-rats,  it  may 
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be  because  those  became  tenants  of  the  cave  only  when  the 
water  bad  expelled  the  hyEenas.  It  is  alike  improbable  that 
animals  of  such  contrary  habits  should  dwell  together,  and  that 
hynnaa  shoiild  carry  so  diminutive  a  prey  as  a  water-rat,  to  their 
den  to  devour  it. 

The  small  quantity  of  the  album  rrsBcam  can  afford  no  argu- 
ment against  the  animals  who  produced  it  having  lived  in  the 
cave.  So  brittle  a  substtince  could  not  last  long  under  the 
trample  of  numerous  animals  of  such  bulk.  The  wat^r  which 
«BbBequently  entered  the  cave  may  have  destroyed  a  part.  The 
existence  of  any  is  a  strong  circumstance  in  favour  of  the  suppo- 
sition of  their  having  lived  in  the  cave,  and  such  as  it  would 
ecBTceiy  have  dared  to  hope  for,  in  its  support. 

If  bones  of  quadrupeds  ere  found  inclosed  in  no  rocks  but 
limestone  ones,  which  it  may,  however,  require  more  extended 
observation  to  establish,  the  reason  may  be,  that  in  no  other 
rocks  are  caverns,  in  which  wild  beasts  can  take  shelter,  so  com- 
Dion.  These  are  likewise  the  only  rocks  in  which  the  formation 
of  stalactite  would  close  the  openings,  and  preserve  the  bones 
through  a  long  course  of  ages,  and  so  as  to  have  reached  our 
times,  from  the  decay  and  all  the  accidents  to  which  in  an  open 
cave  they  would  be  exposed. 

Of  the  Deluge. 

Should  eVery  argument  which  has  been  adduced  to  establish 
tiiat  the  animids  were  not  brought  from  remote  regions  by  vr^teti 
that  they  hved  and  died  in  the  countries  in  which  their  remains 
DOW  lie,  have  appeared  insufficient  for  the  purpose,  yet,  that  it  is 
not  to  the  Mosaical  flood  that  their  existence,  where  they  now 
are,  is  to  be  referred,  two  great  facts  appear  to  place  beyond 
controversy. 

One  is  the  total  absence  in  the  fossil  world  of  all  human 
remains  of  everv  vestige  of  man  himself  and  of  his  arts. 

The  magnitude  of  the  chastisement,  the  order  of  nature  sub- 
verted to  produce  it,  proclaim  the  multitudes  of  the  crimiaal. 
Human  bodies  by  millions  must  then  have  covered  the  waters; 
they  Tonst  have  formed  a  material  part,  if  not  the  principal  one, 
of  every  group,  and  human  bones  be  now  consequently  met  with 
everywnere  blended  with  those  of  animals. 

Objects  of  human  industry  and  skill  must  likewise  continually 
occur  among  the  bones.  Of  the  miserable  victims  of  the  disaster 
numbers  would  be  clothed,  and  have  on  their  persons  articles  of 
the  most  imperishable  materials  ;  and  the  dog  would  retain  his 
collar,  the  horse  his  bit  and  harness,  the  ox  his  yoke.  To  men 
who  wrought  iron  and  bronze,  who  manufactured  harps  and 
organs,  these  things  must  have  been  familiar. 

But  more ;  embalmed  within  the  substance  of  the  diluvian 
mud,  entire  cities,-  wiUi  their  monuments,  with  a  great  part  of 
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their  inhabitants,  with  an  infinity  of  things  to  their  nse,  would 
remain.  Eveiy  limestone  quarry  should  dailv  present  us  with 
some  of  these  most  precious  oF  all  antiquities,  before  which 
those  of  Italy  and  Bgypt  would  shrink  to  nothing. 

How  ^aUy  must  we  re^t  that  this  is  not  the  case,  that  we 
must  reUnquish  the  delightful  hope  of  some  day  finding  in  the 
body  of  a  calcareous  mountain,  the  city  of  Enoch  built  by  Cain, 
at  the  very  origin  of  the  world,  with  what  awful  sentiments  had 
not  present  generations  contemplated  objects  which  once  had 
been  looked  upon  by  eyes  which  had  seen  the  divinity ! 

The  other  great  fact  which  forcibly  militates  gainst  the  dilu- 
vian  hVpothesiB  is,  that-  the  fossil  animals  are  not  those  which 
existed  at  the  time  of  the  deluge.  The  diluvian  species  must 
have  been  the  same  as  the  present.  The  multifarious  wonders 
of  the  ark  had  for  icAe  object  their  preservation ;  while  of  the 
fossil  kinds,  not  perhaps,  one,  or  quadruped,  or  bird,  or  fish, 
or  shell,  or  insect,  or  plant,  is  now  ahve. 

"  Amazing  proofs  of  inundations  at  high  levels  "  are  appealed 
to.  Had  they  being,  of  the  deluge  they  could  at  most  speak  but 
to  the  existence ;  on  its  influence  in  the  contested  cases,  they 
would  be  silent ;  but  it  appears  that  this  stupendous  prodigy. 


Of  the  occurrence  of  marine  depositions  at  great  altitudes,  the 
elevation  of  the  stratum  by  volcanic  efforts,  furnishes  a  far  more 
easy  solution  than  the  elevation  of  the  sea,  as  it  refers  the  phe- 
nomenon to  a  natural  cause,  and  does  not  require  the  immediats 
interposition  of  the  divine  hand;  and  the  ruptured  state  and 
erect  position  of  the  strata  on  all  these  occasions,  testify  strongly 
in  favour  of  the  simpler  supposition. 

To  collate  the  revered  volume  with  the  great  book  of  nature, 
and  show  in  their  agreement  one  author  to  both,  was  an  under- 
taking worthy  of  the  union  of  piety  and  science.  If  the  result 
has  not  been  what  was  anticipated ;  if  we  look  in  vain  over  the 
lace  of  our  globe  for  those  mighty  impressions  of  an  universal 
deluge,  which  reason  tells  us  that  it  DKiBt  have  produced  and  left 
behind  itself,  to  some  cause  as  oBt  of  the  natural  course  of 
things  as  was  that  event,  must  thij^  doubtless  be  attributed. 

By  his  entering  into  a  covena^it  with  man  and  brute  animals, 
and  having  for  ever  "  set  his  boW  in  the  cloud,"  as  a  token  that 
the  direful  scene  should  never  be  renewed,  the  Creator  appears 
to  have  repined  at  the  severity  of  his  justice. 

The  spectacle  of  a  desolated  world, — of  fertility  laid  waste, — 
of  the  painful  works  of  industiy  and  genius  overthrown, — of 
infantine  innocence  involved  in  indiscriminate  misery  with  the 
hardened  offender, — of  brute  nature  whose  want  of  reason  pre- 
clude it  from  the  possibili^  of  all  ofieoce,  made  share  in  the 
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forfeit  of  faoBMi  depravity,  may  be  snppoaed  to  litre  tonelied  bii 
heirt. 

Under  the  impreaaion  of  theae  pfttenial  fbelinga,  to  ohlitonto 
every  trace  of  the  draadftil  scourge,  remove  every  remnant  of 
the  frightful  havoc,  aeena  the  natural  efiects  of  his  banevole&ce 
and  power.  As  a  leison  to  the  races  which  were  to  iasaa  Arom 
the  loins  of  the  few  vho  had  beep  spared, — T»eea  which  were  to 
be  wicked  indeed  aa  those  whioh  had  preceded  them,  but  which 
were  pomiaed  exemption  from  a  like  puniahment,  to  have  pre* 
ticrvea  any  memento  of  them  wonld  have  been  uselesa. 

To  a  miracle  then  whioh  swept  away  all  that  could  recall  that 
day  of  death  when  "the  windows  ofheaven  were  opened  "upon 
mankind,  must  wa  refer  what  no  natural  means  are  adequate  to 
explain. 


Article  XII. 
Analyses  qb  Books. 


Ah  Epitome  of  Chemistry,  wherein  the  Princmles  of  the  Science 
are  illustrated  in  100  Entertaining  and  htstritttive  Experi- 
ments, 4c.  &,c.  By  the  Rev.  John  Topham,  MA,  (of  St.  John's 
College,  Cambridge)  Head  Master  of  Bromsgrove  Grammar 
School,  Worcestershire.     Second  Edition.    24mo.     pp.  134. 

CoNTSABY  to  the  e^ectations  we  had  fanned  wfaeu  we  fint 
saw  this  puUication,  it  has  (according  to  the  title  page  at  least) 
reached  a  second  edition ;  we  consider  it,  therefore,  proper  to 
exhibit  its  true  nature  to  the  public,  and  to  warn  them  of  ^m 
numerous  errors  which  it  contains : — errors  greater  in  number 
and  importance  than  in  any  work  of  the  same  size  that  aver 
speared  on  the  snbjeot  of  which  it  treats. 

We  ahall  not  pretend  to  go  minutely  through  the  book  ;  a  few 
passages,  taken  almost  at  random,  will  be  sufficient  to  show  tba 
nature  of  the  work,  and  that  the  author,  without  intendii^  to  be 
onginal,  is  so  greatly  in  error,  that  he  does  not  poaseaa  even  the 
idender  requisites  for  a  copyist. 

With  respect,  first,  to  chemical  action,  it  is  stated,  in  p.  4,tbBt 
"  chemical  action  will  not  take  place  between  two  bodies,  excqit 
one  of  them  be  in  a  fluid  state,  or  at  least  contain  water."  Now 
this  is  not  the  fact ;  numefous  examples  might  be  given  of  the 
contrary,  but  one  will  suffice,  viz.  the  mutud  action  of  lime  and 
muriate  of  ammonia.  In  p.  5,  it  is  asserted  that  "iftwobodiu, 
X  and  y,  unite  in  the  proportion  of  4  to  6,  then  these  numbers 
expreaa  the  weight  of  their  atoms."  This  again  is  an  error; 
oxygen  and  phosphorus  unite  in  the  proportion  of  4  to  6,  but 
these  numbers  do  not  express  the  weights  of  their  atoms ;  th^ 
only  show  that  phospfaorua  combines   with  two<thirds  of  it« 
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weight  of  ozygen,  bat  the  weight  of  the  atoma  depends  upon 
tiiat  of  the  standard  aeanined :  thai  the  weight  of  tin  atom  of 
hydrt^n  being  1,  that  of  oxygen  is  8,  and  phoiphonis  12,  but 
an  atran  of  hydrogen  being  (h  125,  ox]^;eti  is  1 ,  aJul  pho^bonw 

"  When  combination  takes  place  between  two  bodies  in 
Various  proportiona,  the  numbers  indicating  the  greater  are  exact 
simple  mulUples  of  that  denoting  the  least.  Thus  100  parts  of 
carbon  unite  with  132^,  or  265  parts  of  oxygen,  and  no  other. 
Again,  100  parts  of  sulphur  unite  with  60,  or  lOO,  or  160  parts  of 
oxygen  ;  and  in  the  intermediate  ones  no  combination  ensues." 
-  Now  it  happens  that  the  greatest  proportion  is  sometiuoeH  not 
a  multiple,  but  one-half  more  than  the  least ;  this  occurs  with 
Rspect  to  iron,  of  which  28  parts  unite  with  8  of  oxygen  to  form 
protoxide,  and  with  12  to  form  the  peroxide.  Agam,  the  exact 
quantity  of  oxygen  with  which  100  of  carbon  unite  are  133  to 
Htrm  oxide  of  carbon  and  266  to  form  carbonic  acid,  but  there 
is  an  intermediate  compound,  namely,  oxalic  acid,  composed  of 
100  carbon  and  200  oxygen.  Once  more ;  100  of  sulphur  unite 
with  126  of  oxygen  to  form  hyposulphuric  acid,  as  well  as  with 
the  three  proportions  above  stated. 

In  p.  12  we  have  a  marvellously  easy  metliod  of  making  sul- 
phuric a^d  ;  sulphur  "  by  combustion  in  atmospheric  air  over 
water,  unites  with  oxygen,  and  forms  sulphurtc  acid."  How 
ibolish  then  have  our  manufacturers  been  in  using  nitre  at  a  vast 
expense!  We  must,  however,  I  believe,  for  ttdphurie  read  tul- 
jmtrowt. 

Iodine  appears  also  to  have  undei^one*  wonderful  change  of 
pnipertiea  ;  according  to  Mr.  Ti^ham,  it  "  is  abundantly  ab- 
■orbed  by  water ; "  the  &ct  is,  that  wiiier  absorbs  about 
t-7000th  of  ite  weight. 

bi  the  ch^ter  on  tine  alkalies,  potash,  soda,  and  ammonia 
are  toentioned ;  and  after  incorrectly  stating  that  the  last 
"  next  to  hydrogen  gas,  is  the  lightest  known  ponderable  body," 
we  are  informed,  that  "  the  other  alkalies  are  lithina,  delpbine, 
Iwaciae,  vaac|aeline,"aadtben  weareiiustructed  that  "the  bases 
nf  the  other  alkdies  [meaning  the  four  last  named],  except 
vaaqueline  (which  is  of  vegetable  origin)  bavt:  also  been  formed 
into  amalgams  with  mercury,  and  are  found  to  be  metallic." 
From  this  we  might  conclude  that  delphia  and  brucia  are  not  of 
vegetaUe  origin,  and  that  the  seeds  of  stavesacre,  and  the  bark 
of  tiie  bmds  antidysenterica  have  been  "  found  to  be  metallic." 
7^  sentence  wh)(»i  we  have  last  quoted  is  followed  by  "oxygen, 
tfanefore,  in  one  jHoportion  is  the  cause  of  alkaliuity ;  in  anolber 
(as  will  be  seen)  of  oxidation  ;  and  in  a  third  of  ».ciditj"  It  is 
diiBewIt  to  conceive  how  so  much  etrorcoald  have  been  crai 


into  so  sntall  a  space.  If  these  statenteata  were  true,  tJieu  we  may 
take  any  BufaBtanoe  which  is  capable  of  uniting  with  oxygen;  let  it 
be  hydrogen,  sulphur,  or  potassium,  and  by  ooMbiaJBg  ^cw  in 
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different  proportions  produce  a  mere  oxtde,  an  alkali,  or  an  acid, 
with  the  same  base.  Mr.  Topham  will  find  that  he  has  iucor- 
rectly  stated  with  respect  to  different  proportiona  of  oxygen, 
what  is  true  only  with  regard  to  different  bases.  This  erroneous 
new  of  the  case  is  also  contained  in  the  chapter  on  oxides,  in 
which  it  is  stated  that  "  any  simple  substance,  in  union  with  a 
less  quantity  of  oxygen  than  is  necessary  for  the  formation  of 
an  acid,  is  termed  an  oxide."  iN'ow  acidity  does  not  depend  upon 
the  quantity  of  oxygen,  but  upon  the  oature  of  the  base  which 
unites  with  it.  Six  parts  of  carbon  combined  with  16  of  oxygen 
form  au  acid,  but6  parts  ofhydrogen  combine  with  4S  of  oxygen 
to  form  water.  In  the  next  chapter  we  again  meet  with  the  erro- 
neous statement  that  sulphuric  acid  is  formed  by  the  combustion 
of  sulphur  over  water;  and  sulphurous  acid  is  said  to  be  "  con- 
stituted of  1  atom  sulphur  and  2  of  oxygen-in  100."  We  would 
inquire  whether  it  is  not  bo  constituted  in  10, 100,  or  1000  parts? 
or  whether  its  atomic  constitutiou  is  altered  by  the  quantity  sub- 
jected to  analysis,  so  that  what  is  true  of  two  portions  of  50  parts 
each  added  together  would  not  be  true  of  100  parts  ? 

Nitric  acid  is  said  to  he  a  compound  of  one  atbm  of  nitrogen 
and  two  of  oxygen,  instead  of  five  of  oxygen ;  but  carbonic  acid 
is  one  of  the  most  extraordinary  we  have  ever  met  with  :  "St  is 
widely  diffused  through  nature,  being  combined  with  chalk, 
limestone,  gypsum,  magnesia,  dec."  Of  these  four  statements, 
one  only  is  correct ;  chalk  and  limestone  are  not  combined  with 
carbonic  acid,  they  consist  of  lime  combined  with  it,  and  gypsum 
is  neither  combined  with,  nor  contains  carbonic  acid;  we  need 
hardly  say,  that  it  consists  of  sulphuric  acid  and  lime. 

In  speaking  of  nitrous  oxide,  it  is  stated  to  consist  of  "  two 
Atoms  of  nitrogen  and  one  of  oxygen."  We  suspect  that 
our  author  has  mistaken  volumes  for  atoms ;  for  this  gas, 
although  composed  of  two  volumes  of  nitrogen  and  one  volume 
of  oxygen  gas,  is  generally  allowed  to  consist  of  only  one  atom 
of  each. 

It  appears  from  Exp.  4,  that  our  author  does  not  know  that 
nitric  oxide  and  nitrous  gas  are  different  names  for  the  same 
elastic  fluid ;  for  he  says  at  p.  64,  nitric  oxide  on  coming  into 
contact  with  atmospheric  air  receives  a  further  portion  of  oxygen, 
and  becomes  nitrous  gas. 

We  have  neither  time  nor  inclination  to  pursue  our  observa- 
tions upon  this  work  any  further ;  and  afler  what  we  have  stated 
it  would  be  superfluous  to  offer  any  additional  opinion  respecting 
it ;  but  we  cannot  refrain  from  expressing  our  surprise,  that  a 
gentleman  who  must  have  distinguished  himself  in  order  to  have 
acquired  the  degree  of  Master  of  Arts,  should  so  far  have  for- 
gotten what  was  due  to  his  own  reputation  and  to  public  utility, 
as  to  venture  to  write  a  book  upon  a  subject,  his  ignorance  of 
which  he  must  have  felt,  and  fdl  conversant  with  cbemistiy 
must  discover. — (P.)  ,-.        . 
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Article  XIII. 

Proceedings  of  Philosophical  Soaetia. 

BOYAL  SOCIETY. 

May  27. — ^The  readioe  of  Mr.  Abraliams'  paper  ou  Magne- 
tiam  wae  concluded ;  and  a  paper  was  read,  On  the  Direction  of 
the  Eyes  in  Portrait  Painting;  by  W.  H.  Wollaston,  MD. 
VPR!?. 

JuneZ. Lemon,  Esq.  was  admitted  a  Fellow  of  the 

Society;  the  name  of  Charles  Macintosh,  Esq.  ordered  to  be 
inserted  in  its  printed  lists ;  and  a  paper  was  read,  "  On  the  - 
Generation  of  Fishes  ;  by  J.  L.  Prevost,  MD." 

The  Society  then  adjourned  to  June  17,  in  consequence  of  the 
ensuing  holidays. 

June  17. —  ■  Edgeworth,  Esq.  was  admitted  a  Fellow  of 
the  SoGiety,the  name  of  Major  Charles  Hamilton  Smith,  ordered 
to  be  inserted  in  its  printed  lists  ;  and  the  following  papers  were 
read,  several  of  them  in  an  abridged  form. 

On  the  Oi^ans  of  Generation  of  the  AxolotI,  and  of  other 
Protei  i  by  Sir  E.  Home,  Bart.  VPRS. 

On  the  Efiects  of  Temperature  on  Magnetism  and  on  the 
diomal  Variation  of  the  Needle ;  by  S.  H.  Christie,  &q.  MA. : 
communicated  by  the  President. 

On  the  Preservation  of  the  Copper  Sheathing  of  Ships,  and 
on  some  Chemical  Facts  connected  with  it;  bythe  President. 

On  the  Application  ofDoebereiner's  new  Discoyeiy  toEadio^ 
metry  ;  by  William  Henry,  MD.  FRS. 

The  Society  then  adjourned,  over  the  long  vacation,  to  meet 
again  on  the  i8th  of  November  next. 

LINNEAN    SOCIETY. 

May  4.— M,  G.  St.  Hilture  was  elected  a  Foreign  Member. 
A  notice  from  Mr.  Wood  was  read  respecting  the  Golden 
Oriole,  Oriolus  Galbula,  shot  on  the  26th  of  April,  flying  ku 
company  with  some  Blackbirds,  at  Aldershot  in  Hampshire. 

The  reading  was  continued  of  Mr.  Vigors's  papers  on  tiie> 
Natural  Affinities  of  Birds ;  and  of  the  Catalogue  of  Noifolk. 
and  Suffolk  Birds,  by  the  Rev.  Messrs.  Sheppard  and  Wlntear.. 
Ma^  24. — On  Uiis  day,  being  the  birth-day  of  Linnceus,  th» 
Anniversary  of  the  Society  was  held  at  one  o'clock,  in  coin- 
formity  with  the  Charter,  the  Right  Rev.  the  Lord  Bishop  off 
Carlisle,  Vice  President,  in  the  Chfur. 
The  following  gentlemen  were  re-elected  Officers  : 
Sir  James  Edward  Smith,  President : 
Edward  Forster,  Esq.  Treasurer: 
Alexander  Mac  Leay,  Esq.  Secretary ; 
Mr.  Richard  Taylor,  Assistmt  Seeretary. 
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The  following  were  elected  to  be  of  the  Council  for  the  en- 
Huing  year :— Edward  Barnard,  Escj. ;  H.  T.  Colebrooke,  Esq. ; 
Major^General  T.  Hardwicke  j  Daaiel  Moore,  Esd. ;  and  Philip 
B.  Webb,  Esq. 

An  extensive  and  interesting  Beriea  of  the  various  species  of 
Rbinbtrb  from  Chelsea  Garden  was  exhibited  by  Mr^  Andenoa. 

The  AnniTeraary  Dinner  of  the  Societjr  took  place  at  Free- 
nuons'  Tavern,  and  a  considerable  number  of  the  Fellows,  in- 
cluding many  from  distant  parts  of  the  kinsdom,  participated 
in  Uie  plewure  of  this  meeting,  which  waa  ^oyed  only  by  the 
absence,  owing  to  indisposition,  of  their  highly  esteemed  Pre- 
atdent,  whose  excellent  qualities,  great  attainments,  and  invalu- 
able labours  for  the  promotion  of  science,  have  long  endeared 
him  to  those  who  know  him,  end  especially  to  the  loveiB  of 
Natural  History.  The  chair  was  filled  on  this  occasion  by  the 
Tenerable  Prelate,  who  from  the  first  foundation  of  the  So- 
ciety has  been  one  of  its  most  zealous  supporters. 

June  I.— The  reading  of  Mr.  Vigors's  paper  was  concluded ; 
and  that  of  Messrs.  Sbeppard  and  Whitear's  Catalogue  caQti< 
Dued. 

JuM  15. — The  meeting  of  this  evening,  which  was  an  ex- 
tremely numerous  one,  was  honoured  by  the  presence  of  His 
Royal  Highness  tbe.Prince  of  Saxe-Coboui^,  and  several  other 
personages  of  distinction. 
'  The  reading  was  commenced  of  a  paper.  On  the  Structure 
of  the  Tunicata;  by  W.  S.  Mac  Leay,  Esq.  MA.  FLS.  and  the 
Society  then  adjonrned,  over  the  summer  recess,  to  meet  again 
on  the  '2d  of  November  next. 

ASTBONOMlCAb   SOCIBTT. 

Mai/  14. — ^The  whole  of  this  sitting  of  the  Society  was  occu- 
pied by  the  reading  of  the  conclusion  of  Mr.  Baily's  paper  On 
the  Method  of  determining  the  Difference  of  Meridians,  by  the 
Culmination  of  the  Moon  ;  this  paper  having  been  commenced 
at  the  last  meeting  in  April. 

The  author,  after  briefly  allnding  to  the  nautical  methods  of 
determining  die  longitude,  including  those  by  means  of  chro- 
nometers, adverted  to  five  distinct  astronomical  methods  which 
have  been  pnr&ued,  viz.  1st,  By  the  eclipses  of  Jupiter's  satel- 
lites. 2dly,  By  eclipses  of  the  moon.  3d\y,  By  echpses  of  the 
sun.  4thiy,  By  occuhations  of  the  fixed  stars.  And  Sthly, 
By  n»idicatal  transits  of  the  moon.  The  finSt  three  of  these, 
by  reason  of  their  infrequency  and  obvious  sources  of  inaccu- 
racy, are  of  teiy  timitwl  utility ;  while  the  fourth  method  is 
rendered  uncertain  from  its  inrcHving  a  doubtful  datum,  the  com- 
presdon  of  the  earth,  as  welt  as  other  difficulties  which  the  au- 
thor pointed  out.  He  ^en  proceeded  to  point  out  that  the  fifth 
method  was  greatly  at^iioc  to  tmy  of  the  others,  in  which 
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opinion  he  was  supported  by  the  testimony  of  Dr.  Maskeljme, 
Bemoulli,  and  many  eminent  astronomers  who  were  quoted. 
Notwithstanding  its  high  recommendations,  this  method  has  not 
been  successfully  adopted  in  practice,  aod  has  even  led  to  some 
awkward  anomalies,  on  account  of  its  having  been  customary 
to  take  the  moon's  centre  reduced  to  the  meridian,  and  to  com- 
pare it  with  the  apparent  places  of  stars  passing  the  meridian 
about  the  same  time  in  any  parallel  of  declination. 

The  newly  proposed  method  consists  in  merely  observing  with 
a  transit  instrument,  the  differences  of  right  ascension  between 
the  border  of  the  moon,  and  certain  tixed  stars  previously 
agreed  upon,  restricting  the  observations  to  such  stars  as  differ 
•very  little  in  declination  from  the  moon,  and  denominated  moon 
cubniruuiiig  stars.  The  attention  of  astronomers  has  been  called 
to  this  method  by  M.  Nicolai,  of  Manheim,  in  several  numbers 
of  Schumacher's  Nachrickten.  It  is  quite  independent  of  the 
errors  of  the  Lunar  Tables  (except  so  far  as  the  moon's  horary 
motion  in  AR  is  concerned).  It  does  not  involve  the  quantity 
of  the  earth's  compression.  It  does  not  require  a  correct 
knowledge  of  the  position  of  the  star  observed,  nor  does  an 
error  of  a  few  seconds  in  the  clock  sensibly  affect  the  result. 
Hence  much  trouble  is  avoided,  many  causes  of  error  pre- 
cluded ;  besides  all  which,  the  method  is  universal. 

GEOLOGICAL    SOCIETY. 

May  21. — ^The  reading  of  the  paper  "  On  the  Geology  of  the 
Ponza  Islands  in  the  Mediterranean ;  "  by  George  Poulett 
Scrope,  Esq.  MGS.  was  concluded. 

The  Ponza  Islands  lie  off  the  coast  of  Italy,  opposite  Terra- 
cina  and  Gaieta.  They  consist  of  Ponza  (anciently  Pandataria), 
Palmarola,  and  some  islets;  Ventotiene  and  San  Stefano  con- 
nect them  with  Ischia.  llie  harbour  of  Ponza  is  excellent. 
Dolomieu's  Memoire  sur  les  Isles  Ponces  excited  curiosity,  but 
is  too  general  to  satisfy  it.  These  islands  are  composed  of 
rocks,  of  the  Trachytic  series,  and  presenting  hne  sections 
along  their  coasts,  enabled  the  author  to  clear  up  many  doubts 
aad  errors  which  the  mere  investigations  of  inland  localities 
have  caused  to  be  affixed  to  this  formation. 

The  Isle  of  Ponsa  is  long  and  very  narrow,  and  is  eroded  by 
the  sea  into  deep  concavities.  Harder  masses  left  along  its 
shores  show  that  it  once  was  broader,  and  protruding  ledges 
mark  its  former  connexion  with  Quannone  and  La  Gabma. 
Prismatic  trachyte,  variously  coloured  and  disposed,  forms  the 
ossature  of  the  island.  It  is  constantly  accompanied  by,  and 
alternates  with,  a' semi- vitreous  trachytic  conglomerate,  formed 
of  minute  pulverulent  matter  enclosing  fragments  of  trachyte. 
The  prismatic  trachyte  seems  to  have  been  forcibly  injected 
through  the  conglomerate,  and  wherever  it  touches  the  latter 
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its  earthy  base  ia  converted  from  two  to  thirty  feet  deep  into  a 
pitcbston&'porphyiy ;  sometimes  it  becomeB  a  pearlatone,  at 
others  encloaes  a  true  obsidiaa.  These  rocks  are  comiected 
with  a  silidous  trachyte,  resembling  ia  appearance  the  silicious 
bohrstone  of  Paris.  Resting  od  the  semi-vitreous  trachyte  and 
forming  the  base  of  the  Montagna  della  Guardia,  is  a  rock  300 
feet  thick,  which  the  author  diatiuguishea  mineralogically  &om 
common  trachyte,  and  proposes  to  call  greystone. 

In  Jannone  the  trachyte  overlies  a  limestone,  which  Brocchi 
describes  as  transition  limestone ;  at  the  point  of  contact  this 
latter  becomes  dolomite.  Having  described  the  whole  of  this 
gronp,  the  author  terminates  his  paper  by  connecting  their 
ffeologlc&l  structure  with  that  of  the  neighbouring  continent  of 

A  paper  was  read,  entitled,  "  Kotes  accompanying  Specimens 
collected  on  a  Journey  through  Part  of  Persia  and  the  Russiaa 
Tartaries;"  by  James B.Fraser,  Esq.  MQS, 

June  4. — A  paper  was  read,  entitled,  "  Description  accom- 
panying a  Collection  of  Specimens  made  on  a  Journey  through 
the  Province  of  Khorosan  in  Persia ; "  by  J.  B.  Fraser,  Esq. 
M03. 

On  quitting  Teheran,  the  road  passed  by  the  roots  of  the 
chain  of  Elburz,  through  the  pass  Gurdunee,  Sirdara  to  Semr 
noon  and  Shahrood,  over  gravelly  bills,  having  to  the  south  a 
salt  desert,  and  appearances  of  salt  on  all  sides ;  thence  by 
Mey  Omocd,  Abbassabad,  MuKenoon,  and  Subeawar  to  Nisha- 
pore,  about  40  miles  west  of  which  place  are  found  the  cele- 
brated torquoise  mines,  which  are  worked  along  the  sides  and 
ridges  of  a  narrow  valley.  The  principal  mine  is  called  Abdool 
B^kee.  The  calaite  is  found  pervading  a  soft  yellow  stone 
,  and  a  mouldering  reddish  rock,  as  also  a  rock  of  much  firmer 
texture  resembling  quartz  rock  of  a  grey  colour  with  reddish 
streaks,  and  containing  speculiu'  iron.  A  conglomerate  rock 
OGCure  in  the  vicinity.  The  mineral  is  found  sometimes  in  veins, 
sometimes  mammiilated  in  fissures,  and  at  other  times  irregu- 
larly dispersed  through  the  rock.  The  author  describes  all  ihe 
mines  actually  worked ;  th^  are  the  property  of  the  crown, 
and  were  valued,  when  Mr.  Fiaser  visited  them,  at  the  annual 
rent  of  2000  .tomauns  of  Khorosan,  or  about  350O/.  sterUng, 
and  are  farmed  to  the  highest  bidder.  At  Derroad,  'Z5  miles 
i(rom  Nishapore,  the  primitive  rocks  of  Elburz  appeared  similar 
to  those  seeil  in  the  lofty  range  between  Ispahan  and  Cashan. 

A  paper  was  then  read,  entitled,  "  Geological  Observations 
on  the  Sea  ChfTs  at  Hastings,  with  some  Remarks  on  the  Beds 
immediately  below  the  Chalk ;"  by  T.  Webster,  Esq.  Sec.  OS, 

Hiis  paper  commenced  with  a  geographical  de3cription  of  the 
cliffs  on  each  aide  of  the  town  of  Hastings,  from  the  Whife 
Ro^  on  the  west  to  the  end  of  Faitlee  cliff  on  the  easl^  which 
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form  a  rery  instructive  natural  section  of  an  elevated  tract  in 
Sussex,  surroonded  by,  and  coming  out  froqi  uader,  the  clay 
of  the  Wealda. 

These  cLffs  consist,  of  alternatiDg  beds  of  sandstone,  shale, 
aoi}  clay,  more  or  less  charged  with  oxide  of  iron,  and  carbour 
ized  veff^table  matter.  The  iron  is  most  abundant  ia  thft  lower 
part,  wnere  there  are  beds  of  two  or  three  inches  thick  of  h(^ 
argillaceous  iron  ore  that  were  profitably  worii^d  before  the 
fuel  of  this  part  of  the  country  became  scarce. 

The  middle  beds  of  the  clifi*  have  much  lees  iron,  the  greatest 
part  consisting  of  very  white  friable  sandstone.  In  the  upper 
part  of  the  series,  there  are  many  large  blocks  of  p.  grey  calci- 
feroua  sandstone,  the  surfaces  of  which  exhibit  a  mamillated 
structure :  and  this  rock  may  be  considered  03  a  variety  of  tbs 
chaux  carboaat^e  quartzii^re  of  Haiiy,  having  much  analogy  with 
the  crystallizedsandstoneofFontainebleau.  Thamamillated ap- 
pearance is  very  well  seen  at  the  white  rock,  and  has  (though 
erroneously)  been  usually  attoibuted  to  the  action  of  the  tea 
upon  the  fallen  blocks. 

The  fossils,  in  the  cliffs  of  Hastings,  are  not  numerous ;  the 
sheUs  being  conflued  to  two  or  three  species  of  email  biveilves, 
and  a  univelve  resembling  that  in  the  Petworth,  n^arbb.  Thin 
layers  of  lignite  are  frequent,  and  fragments  of  a  very  sipgulw 
silicified  wood  of  the  monocotyledon  kind,  the  cavities  of 
which  are  filled  with  minute  transparent  crystals  of  quartz. 

Bones  of  large  Saurian  animals,  and  of  birds,  also  occur, 
though  rarely,  together  with  scales  of  fish. 

The  author  observed,  that  the  grey  calciferous  rock  has  not 
hitherto  been  noticed  in  any  part  of  the  formations  between  the 
chalk  and  the  Purbeck,' except  in  this  district;  and  from  its 
not  being  co-extensive  with  the  rest  of  the  ferruginous  sand 
series,  and  the  want  of  continuity  and  conespondence  in  many 
of  the  beds,  he  took  occasion  to  remark,  thai  it  inay  be  fre- 
quently more  correct  to  consider  the  subdivisioiw  of  some 
formations   rather   as  irregularlif    lenticular  than    aa   tabular 


June  18. — A  paper  was  read  entitled  "  Note*  on  Part  of  the 
opposite  Coasts  of  the  English  Channel,  from  Peal  to  Brighton, 
and  from  Calais  to  Treport;"  by  Wm.  Henry  Fitton,  MD. 
MGS. 

This  paper  was  accompanied  by  a  connected  series  of  views 
or  elevations  of  the  coast,  drawn  by  Mr.  Webster,  from  the 
place  where  the  chalk  rises  near  Calais,  to  where,  after  being 
cut  off  near  Bknc  Nee,  the  chalk  again  appears  upon  the  shore 
near  Treport;  and,  on  the  English  side,  from  the  rise  of .th« 
chftlk  near  Deal,  to  where  it  sinks  at  Brighton.  The  author 
/expresses  his  acknowledgments  to  the  Baron  Cuvier,  through 
mbom  ho  obtained  perm^ston  from  the  French  aothoDtiK  to 
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pass  along  the  coast  by  sea,  and  experienced  everywliere  the 
greatest  atteation  from  the  officers  of  the  French  customs.  The 
paper  briefly  describes  the  leading  geological  features  of  the 
coast,  reciting  the  partial  descriptions  already  published,  and 
referriag,  for  an  account  of  the  cliffs  near  Hastings,  to  a  me- 
moir by  Mr,  Webster,  read  at  the  last  meeting  of  the  Geolo- 
gical Society ;  and  for  a  detail  of  the  beds  which  form  the  cliffs 
from  Gris  Ne2  to  Equihen,  to  an  account  of  the  lower  Boulon- 
nois  to  be  read  at  a  future  meeting.  From  Equihen  to  the 
mouth  of  the  Somme,  the  coast  is  altogether  occupied  by  dunes 
of  sand,  the  sand  hills  being,  in  some  places,  especially  in  the 
vicinity  of  Etaples,  more  than  100  feet  in  height.  These  bills 
are,  in  general,  somewhat  crescent  shaped,  the  back  of  the 
crescent  being  turned  towards  the  prevailing  wind,  and  the 
slope  on  the  lee  side  much  more  rapid  than  the  opposite  one. 
The  immediate  base  of  the  dunes  seems  to  be  peat,  which  is 
found  both  on  the  land  side  of  them,  and  without,  just  on  the 
▼ei^e  of  the  sea,  and  in  some  places,  below  the  level  of  high 
water :  but  no  rocks  have  yet  been  discovered  along  the  coast 
beneath  the  dunes.  A  list  of  heights  obtained  by  the  barometer 
is  Bobjoined  to  this  paper,  aod  some  detached  sketches  are  an- 
nexed to  it  of  interesting  geological  appearances  on  the  French 
shore. 


Articlk  XIV. 
SCIENTIFIC  NOTICES. 

Chemistry. 
1.  On   the  Nature  of  the  free  Acid  ejected  from  the  Human 
Stomach  in  Dyspepsia, 
Our  readers  know  from  the  notice  of  the  proceedings  of  the 
Royal  Society  in  the  Annab  of  Philosophy  (Feb.  1824),  that  in 
December  last,   Dr.  Prout  read   a  paper  before  that  learned 
body,  the  object  of  which  was  to  prove,  that  the  acid  usually 
fomid  to  exist  in  the  stomach  of  animals,  during  the  digestive 
process,  is  the  muriatic.     An  acquaintance  of  mine,  who  occa- 
sionally suffers  severely  from  dyspepsia,  and  was  somewhat  scep- 
tical as  to  Dr.  Prout's  conclusions,  lately  requested  me  to  exa- 
mine the  fluid  ejected  from  his  stomach  during  a  violent  dyspep- 
•  tic  paroxysm  the  day  before,  with  the  view  of  ascertaining  the 
nature  of  the  free  acid  it  contained. 

The  fluid  which  had  been  thrown  from  the  stomach  in  the 
morning,  lasting,  when  filtered,  was  perfectly  clear,  and  nearly 
colourless  ;  it  gave  a  decided  red  tint  to  litmus  paper.  I  dis- 
tilled about  six  ounces  of  it  almost  to  dryness,  at  a  gentle  heat, 
jeceiring  theproduct  in  three  separate  and  nearly  equal  portions. 
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One-half  of  each  portion  was  treated  with  nitrate  of  silver.  The 
first  had  no  effect  on  litmuB  paper,  and  scarcely  gave  the  slight- 
est cloud  with  the  teat.  The  second  became  slightly  cloudy  by 
the  test,  but  was  equally  without  any  action  on  the  blue  paper. 
The  third  portion  reddened  the  paper  strongly,  and  produced  an 
abundant  dense  cloud,  when  1  dropped  into  it  the  nitrate  of 
silver,  and  a  m«tty  copious  precipitate  collected  at  the  bottom 
of  the  tube.  The  remaining  half  of  the  third  portion  was  evapo- 
rated by  a  gentle  heat  to  abbut  half  afluid  drachm.  The  preci- 
pitate which  a  drop  of  it,  placed  on  a  slip  of  glass,  occasioned 
with  a  drop  of  nitrate  of  silver,  was  insoluble  in  nitric  acid,  and 
perfectly  soluble  in  ammonia.  Another  drop,  similarly  treated 
witli  muriate  of  barytes,  gave  no  precipitate,  nor  cloud.  The 
remainder  was  neutralized  with  pure  ammonia,  further  evapo- 
rated, and  poured  on  a  slip  of  glass ;  when  it  afforded  a  multi- 
tude of  well-defined  crystals  of  muriate  of  ammonia. 

'llie  precipitate  from  the  first  half  of  the  same  portion  by 
nitrate  of  silver,  being  collected,  washed,  and  dried,  fused  on  a 
shp  of  platina  foil  before  the  blowpipe  into  horn  silver. 

The  presence  of  free  muriatic  acid  in  the  ejected  fluid,  and 
consequently  the  accuracy  of  Dr.  Prout's  conclusions,  seem  to 
be  fully  confirmed  by  the  preceding  experiments.        J.  G.  C. 

2.  Pyroxylic  aiid  Pyroacetic  Spirits. 

In  a  paper  read  before  the  Society  of  Physics  and  Natural 
History  of  Geneva,  on  the  16th  Oct.  1823,  MM.  Macaire  and 
Marcet  have  given  a  description  and  analysis  of  two  fluids,  ana- 
logous in  many  of  their  properties  to  alcohol,  particularly  in 
bemg  capable,  like  it,  of  forming  ethers  when  acted  upon  by 
acids.  Pyroxyhc  spirit,  the  first  of  these,  is  obtained  during  the 
rectification  of  pyrolignous  acid;  the  second  was  described  long 
ago  by  M.  Chenevix  under  the  name  of  pyroacetic  spirit,  and 
may  be  prepared  by  subjecting  the  greater  number  of  the  ace 
tates  to  distillation. 

Pyroxylic  spirit  is  colourless  and  transparent.  Its  smell  is 
strong,  pungent,  and  ethereal,  and  has  a  strong  resemblance  to 
that  of  ants.  Its  taste  is  strung,  hot,  and  slightly  pungent, 
leaving  a  distinct  impression  of  the  flavour  of  oil  of  peppermint. 
Its  specific  gravity,  after  having  been  distilled  off  dry  muriate  of 
lime,  is  0-828.  It  boils  at  150  .  It  reddens  litmus  paper  veiy 
sliahtiy ;  but  this  effect  is  probably  produced  by  a  minute  resi- 
due of  acetic  acid  ;  for  when  the  spirit  is  distilled  off  litharge,  a 
small  portion  of  the  oi^ride  is  rendered  soluble  in  water.  The 
dissolved  salt  is  not  precipitated  by  barytes,  nor  by  nitrate  of 
silver,  and  it  contains  no  nitric  acid :  it  appears,  therefore,  to  he 
an  acetate.  When  heated,  the  spirit  burns  with  a  fine  blue. 
flame,   without  leaving  any  residue.     Alcohol  dissolves  it  in 
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every  proportion,  and  the  addition  of'W&ter  renders  the  eolntioA 
opalescent,  and  the  spirit  gradually  ascends  to  the  surface. 
Water  alone  converts  the  spirit  into  a  scmi-opftt^ue  fluid,  resem- 
bling an  emulsion,  which  persists  for  an  indefinite  length  of  time 
in  this  state,  V'thout  a  separation  of  the  two  fluids  tating  place, 
and  without  becoming  transparent.  It  is  equally  insoluble  in  oil 
of  tutpenttne.  Camphor  dissolves  in  it  with  great  facility. 
Olive  oil  does  not  dissolve  in  it,  either  when  cold  or  hot.  Potash 
dissolves  in  it  without  producing  any  sensible  alteration,  except 
causing  it  t«  assunte  a  yellowish  tinge,  and  producing  a  slight 
elevation  of  temperature. 

Pyroxylic  spirit,  when  mixed  with  its  volume  of  sulphuric 
acid,  may  be  distilled  over  unaltered ;  bat  if  thrice  that  quantity 
of  acid  De  employed,  it  blackens,  and  is  decomposed,  and  a 
saall  quantity  of  a  gas  is  evolved,  which  is  a  raixture  of  hydru- 
ret  of  carbon  and  hydrogen.  The  gas  contains  no  defiant  gas'; 
for  it  burns  with  a  feeble  blue-coloured  flame,  and  sustains  no 
speedy  dimihution  of  volume  when  mixed  with  chlorine. 

When  distilled  with  its  volume  of  nitric  acid,  there  passes 
■Over  an  ethereal  fluid,  together  with  a  considerable  quantity  of 
nitrous  vapours.  This  new  fluid  has  an  agreeable  odour,  reddens 
litmus  paper  even  after  having  been  distilled  off  litharge,  bams 
with  a  dull  heavy  Bame,  and  dissolves  in  all  proportions  in 
water  and  alcohol,  communicating  to  them  a  sweet  taste,  like 
that  of  sugar.  It  differs,  therefore,  in  all  its  properties  from 
nitric  ether. 

The  spirit  is  not  altered  by  being  exposed  to  a  current  of 
nitrous  gas;  neither  does  it  yield  an  ether  when  repeatedly  dis- 
tilled  with  its  volume  of  muriatic  acid. 

A  cunent  of  chlorine  sent  through  a  quantity  of  the  spirit,  at 
first  imparts  to  it  a  deep-yellow  colour ;  but  atler  the  process 
has  gone  on  for  a  few  minuies,  the  liquid  suddenly  become* 
again  colourless.  By  this  treatment,  its  volume  augments  one- 
twelfth.  The  new  Huid  thus  obtained  is  colouriess  aud  trans- 
parent, and  smokes  with  ammonia.  It  has  a  peculiar  and  very 
pungent  smell,  and  excites  tears.  Its  taste  ^is -hot,  leaving  an 
impression  exactly  similar  to  that  of  horse-radish.  After  distil- 
lation off  lithairge,  its  specific  gravity  is  0*889.  It  burns  wiUi  a 
blue  flame  and  a  white  smoke,  which  gives  thick  vapours  with 
ammonia.  Water  and  alcohol  dissolve  it.  It  is  precipitated  by 
nitrate  of  silver ;  and  it  becomes  more  acid,  and  acquires  a  slight 
yellowish  tinge  by  exposure  for  some  time  to  the  air  and  light ; 
but  by  distillation  off  a  little  litharge,  it  may  be  restored  to  its 
original  purity. 

These  two  liquids,  formed  by  the  action  of  nitric  acid  and 
chlorine,  appear,  therefore,  to  be  ethers,  endowed  with  peculiar 
properties;  and  the  mode  in  which  dia  pyrosylic  spirit  is  de- 
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composed  by  acids  appears  also  to.  be  completely  analogooB 
with  the  deoomposition  of  alcohol,  ia  the  fonnation  of  uose 
compouods  to  wbich  the  name  of  ether  has  been  already  appro- 
priated. 

Pyroacetic  spirit  is  strikingly  distinguished  from  the  pyroxylic 
in  many  of  its  most  important  characters.  Its  apeoitic  gravity 
is  inferior,  being  only  0-786.  Its  t&ttp  and  smell  are  aUo  difieA- 
ent  i  and  it  burns  with  an  intense  white  flamg,  very  ditferent  from 
the  blue  flame  of  pyroxylic  spirit.  It  is  also  completely  soluble 
in  ml  of  turpentine. 

Sulphuric  acid  neither  blackens  it,  nor  renders  it  turbid,  bat 
communicates  to  it  a  tine  orai^e-Tellow  colour ;  and  the  mil:- 
tore  continues  transparent,  even  after  the  application  of  heat. 

When  distilled  along  with  muriatic  acid,  a  volatile  fluid  passes 
over  having  the  odour  of  that  acid ;  but  this  is  completely 
removed  by  re-distilling  it  off  potash. 

A  current  of  chlorine,  sent  through  the  pyroacetic,  spiril, 
communicates  to  it  a  slightly-yellowish  shade,  out  without  pre- 
senting the  subsequent  phenomenon  of  a  sadden  discoloration. 
The  resulting  fluia  has.a  suffocating  odonr,  somewhat  similar  to 
that  of  the  chloro>pyroxyHc  ether,  but  sbxinger.  After  a  few 
instants,  it  separates  into  two  distinct  fluids ;  the  <Mie,  thick, 
heavy,  oily,  anfl  transparent ;  the  other,  lighter,  and  slightly 
opalescent.  The  latter  burns  with  a  light  dame,  of  a  bluiui 
colour,  and  leaves  an  abundant  acid  residue.  It  dissolves  in 
water,  and  impurts  to  it  a  hot  taste,  followed  by  a  sensation  of 
sweetness ;  but  it  does  yield  a  trace  of  the  horse-radish  Savour, 
which  characterises  the  ether  formed  by  chlorine  and  the  pyr- 
oxylic spirit. 

The  oily  fluid,  after  a  few  days,  acquires  a  slight  yeUowish 
colour,  and  bums-  with  a  thick  flame  of  a  deep-green  c»ilour, 
emitting  suffocating  fumes,  which  contain  abunduice  of  muria- 
tic acid.  It  is  soluble  in  alcohol,  but  insoluble  in  water.  When 
Soured  into  the  latter,  it  subsides  to  the  bottom  in  separate 
roDB. 

Both  of  these  spirits  were  analyzed,  by  volatilizing  a  known 
weight  of  them  through  redrhot  oxide  of  copper.  The  pyroxylic 
spirit,  decomposed  in  this  way,  was  found  to  consist  of 

Carbon M4-63 

Oxygen 46-31 

Hydrogen 9-16 

100-00 

Or  very  nearly,  of  6  atoms  of  carbon,  4  of  oxygen,  and  7  of 
hydrogen, 
.    The  pyroacetic  spirit  was  fouad  to  consist  of 
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Carbon 56*30 

Oxygen. 36-60 

Hydrogen 8-20 

100-00 
Or  very  nearly,  of  4  atoms  of  carbon,  2  of  oxygen,  and  3  of 
hydrogen. — (Bibliotheque  Univereelle,  Oct.  1823.) 

3.  Argillaceous  Iran  Ore. 
The  analysis  of  this  ore^iven  in  the  lastnumber  of  the  Aimab, 
was  incorrectly  stated.  The  reader  will  perceive  that  the  quan- 
tities of  lime  and  carbonaceouB  matter,  having  been  obtained 
from  200  grains  of  the  ore,  should  have  been  divided  by  2;  and 
a  small  quantity  of  alumina  separated  from  the  precipitated 
oxide  of  iron  being  added,  the  composition  will  be  nearly  as 
follows,  and  as  it  will  be  found  stated  in  Phillips's  Mineralogy, 
p;  237,  viz. 

Protoxide  of  iron,  with  a  trace  of  man- 
ganese   43-26 

Carbonic  acid 29-30 

Silica  and  alumina 20-78 

Carbonaceous  matter 2-67 

Lime 1-89 

Moisture 1-00 

Loss MO 

100-00    R.  P. 
4.  Aberthaw  lAmestone, 
.    This  limestone,  which  is  highly  esteemed  for  the  goodness  of 
the  lime  which  it  yields,  I  have  found  to  consist  of 

Carbonate  of  lime. 86-17 

Alumina 7-10 

Silica 3-40 

Carbonaceous  matter 1-67 

Moisture 1-00 

Oxide  of  iron 0-66 

^  100-00    R.  P. 

MlNEKALOGY. 

5.  Composition  of  Tourmaline. 
M,  Gmelin,  who  has  devoted  a  good  deal  of  attention  to  the 
analysis  of  this  mineral,  deduces  the  following  conclusions  from 
his  researches.  All  the  tourmalines  hitherto  examined  by  bim 
contain  from  two  to  six  per  cent,  of  boracic  acid,  which  appears 
to  be  quite  an  essential  ingredient.     All  of  them  contain  also 
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two  alkaline  bases,  wliich  are  a  mixttire  in  some  cases  of  potash 
and  soda,  in  others  of  potash  and  lithia.  Magnesia  also  exists 
in  most  specimens,  bnt  does  not  appear  to  be  so  essential  an 
ingredient  as  the  preceding.  Oxide  of  iron  is  sometimes  pre- 
sent in  a  very  large  proportion;  sometimes  it  is  altogether 
wantii^. 

The  mbellite,  from  Rozena,  in  Mahren,  consists,  according  to 
his  analysis,  of 

Boracic  acid 5-744 

Silica 42-127 

Alumina 36-430 

Oxide  of  manganese 6-320 

Lime 1-200 

Potash 2-405 

Lithia 2-043 

Volatile  matter 1-313 

97-582 

This  mineral  does  not  contain  a  trace  of  soda.  The  substance 
which  Klaproth  and  Bucholz  mistook  for  that  alkali  was  in  fact 
a  mixture  of  boracic  acid,  potash,  and  lithia. 

The  schorl  from  Eibenstock,  in  Saxony,  which  was  more 
recently  analyzed  by  Klaproth,  consists,  according  to  GmeUn,  of 

Boracic  acid 1-890 

SiUca 33-048 

Alumina . . . ; 38-235 

Protoxide  of  iron 23-857 

Soda  with  potash 3-175 

Lime  with  traces  of  magnesia 0-857 

101-062 

The  tourmalines  examined  by  him  were  six  in  number,  and 
were  all  from  different  localities. — (Schweigger's  Journal,  vol. 
xxxviii.  p.  514.) 

6.  Pelalite. 

Dr.  Bigsby  has  discovered  Petalite  on  the  north  shore  of 
lake  Ontario,  on  the  beach  in  front  of  York,  the  capital  of 
Upper  Canada,  It  is  a  rolled  mass  weighing  about  a  ton.  The 
mmeral  has  been  examined  by  Dr.  Trooat;  it  occurs  in  crys- 
tabne  masses,  of  a  greyish  white  colour,  with  a  tinge  of  creen, 
and  resembles  some  varieties  of  Tremohte,  for  which  indeed  it 
was  first  taken. — (See  Jour.  Acad.  Nat.  Sciences,  No. 8,  vol.3.) 

7.  New  Localities  of  American  Minerals.  By  John  W.  Webster, 
MD.  MGS.  Lond. 
Zircon  and  Green  Felspar  of  Beverly  (Mass).    In  a  former 
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nunber  of  thb  Joaraa],  pave  390,  we  have  noticed  the  dn-> 
corery  of  green  felspar  at  Beverly  in  thla  itBtB.  Tbc  ^Moj- 
mens  first  found  were  met  with  ia  a  stone  wall )  it  ww  aacer-* 
tained  that  the  materials  for  the  construotioD  of  the  wall  were 
taken  from  the  common,  or  parade  grouod  of  Beverly,  many 
years  ago.  Application  was  made  to  the  proper  authorities  for 
pernuBSion  to  Open  the  ground  and  make  a  Uiorough  examina- 
tion. The  result  of  this  undertaking  has  been  highly  satisfaAn 
tory.  The  green  felspar  has  been  found  in  narrow  veins  tra- 
versing sienite,  accompanied  with  ciystals  of  zircon,  and  some 
other  substances,  the  n&ture  of  which  has  not  as  yet  been  satis- 
factorily determined. 

The  crystals  of  lircon  have  an  amber-brown  coh)ur,  a  resin- 
ous and  oiW^  lustre,  with  a  fracture  somewhat  conchoidal  and 
foliated.  The  cleavages,  in  some  of  the  crystals,  are  tolerably 
distinct  and  indicate  the  tictohedral  primitive  form.  A  few  per- 
fect octohedral  crystal B  have  beeafound. 

The  largest  crystal  in  my  possession,  weighs  30  grains  i^g-ths, 
and  its  specific  gravity  is  4*06 ;  it  is  a  four-sided  prism  termi- 
nated by  a  four-aided  pyramid ;  the  terminal  planes  being  set 
upon  the  lateral  edges  of^  the  prism. 

With  the  reflective  goniometer  I  find  the  angle  of  inolinidion 
130°  12'.    The  angles  scratch  rock  ciystal. 

The  hornblend  and  felspar  which  accompany  these  interest- 
ing Bobstances,  very  much  resemble  those  of  the  zircon  sienite 
cf  Von  Buch,  with  a  specimen  of  which  in  my  collection  I  have 
carefully  compared  it.  The  structure  of  this  rock,  and  its  geo- 
logical connexions,  are  hiehly  interesting.  The  following  is 
Von  Buch's  description  of  the  Norway  zircon  sienite.  ft  is 
strongly  distinguished  from  every  porphyry  by  the  magnificent, 
coarse  granular,  and  sometimes  large  granular  felspar,  partly  of 
a  pearl-grey,  and  partly  of  a  red  colour,  which  always  strongly 
characterises  the  blocks  by  its  high  degree  of  lustre.  It  is 
equally  distinct  from  granite,  sienite,  or  other  similar  granular 
stones,  by  the  preponderance  of  tho  felspar.  All  the  other  ingre- 
dients seem  to  be  sunk  in  this  as  a  basis,  and  they  often  appear 
only  occasionally ;  but  hornblend  is  never  wanting,  and  this 
hornblend  is  generally  pretty  characteristic  and  distinct ;  long 
black  ciystals,  which  possess  a  double  foliated  fracture  by  way 
of  discrimination  from  mica — folia  of  mica  also  make  their  ap- 
pearance but  very  rarely ;  and  quartz  shows  itself  in  small 
grains,  so  as  not  to  be  altogether  missed.  It  appears,  in  gene- 
ral, accidentallv  in  the  composition,  and  we  search  through 
whole  hills  witnout  finding  it  again.  Wherever  the  grains  (rf 
the  felspar  meet,  there  remains  almost  always  a  small  angular 
cavity  into  which  crystals  project.  Among  these,  are  the  crys- 
tals of  zircon,  which  give  name  to  the  rock.  £pidote  is  asso- 
ciated with  them  in  fine  needles. 
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In  the  rock  at  Beverly,  there  is  a  great  tendency  of  the  com* 
non«nt  pftrts  to  assume  regular  crystaHine  forms,  and  a  few  per* 
lect  crystals  of  BfTeen  felspar  have  been  obtained. 

Phittphate  of  Xtme.— I  have  lately  found  a  few  pretty  distinot 
crystals  of  phosphate  of  lime  near  the  village  of  Stow,  in  this 
state.  The  crystals  are  disseminated  in  rolled  masses  of  a 
coarse  grained  granite.  They  are  portions  of  hexffidral  prisms, 
of  a  greenish- white  colour.  The  fracture  in  the  direction  parallel 
to  the  base  of  the  prism  is  distinctly  foliated,  and  the  powder 
phosphoresces  on  burning  coals. 

The  sHme  granite  contains  well  defined  crystals  of  beryl,  and 
here  and  there  a  sqiall  crystal  of  tourmaline. 

Andalusite. — This  mineral  I  found  in  a  rolled  mass  of  white 
qnartx,  in  small  imperfect  four-sided  prisms,  near  Lancaster. 
The  colour  is  a  reddish-brown. 

Spodumen. — A  notice  of  this  mineral  has  lately  been  pnblished 
in  die  Journal  of  the  Academy  of  Nat.  Sci.  of  Philadelphia. 
I  have  visited  the  locality  at  Sterling,  and  find  it  very  abundant. 
The  principal  rock  in  which  it  occurs  Is  a  compound  of  quartz, 
mica,  and  spodumen,  weighing  probably  about  thirty  tons.  It 
.may  be  called  spodumen  rock. 

Cleavelandite  occurs  in  small  quantity  at  Sterling.-— (Boston 
Joum.  of  PhiloB.  and  the  Arts,  No.  6,  May,  1824.) 

Miscellame^os. 

8.  On  the  Cause  of  the  Rotatory  Motion  of  Camphor  in  Water. 

(To  AeEdilDrof  the  Amult  ofPhOotB^.t 

If  your  Cambridge  correspondent  E.  A.  (see  Annals  of  last 
montu)  will  look,  at  page  51  of  the  first  volume  of  Nicholson's 
Journal,  8vo.  series,  he  will  find  that  he  is  mistaken  in  supposing 
that  no  cause  ha*  been  hitherto  assigned  for  the  rotary  motion 
of  a  particle  of  camphor  when  placed  on  the  surface  of  water. 
Several  eminent  men,  as  be  will  there  see,  have  turned  their 
attention  to  this  curious  subject,  amongst  whom  are  Benedict 
Prevost,  Yenturi,  and  Caradori ;  and  the  residts  of  their  ei:peri' 
meuts  will,  I  dare  say,  both  interest  and  amuse  your  fnend 
£.  A.  The  paper  alluded  to  is  an  abstract  of  M.  B.  Provost'* 
inquiries^  on  the  subject,  by  M.  Biot,  who  considers  that  we 
may  infer  from  them,  as  an  established  fact,  that  "  camphor  is 
moved  upon  the  surface  of  water  by  the  effect  of  the  emission  of 
the  particles  which  compose  it ;  an  emission  that  becomes  per- 
ceptible to  our  senses  by  the  smell  which  it  produces,  ana  by 
the  repulsions  which  it  exercises  against  small  bodies  floating 
upon  the  surface  of  water.  As  the  effect  resulting  from  these 
different  impulses  does  not  pass  through  the  centre  of  gravity  of 
the  piece  of'  canqihor,  this  centre  has  a  progressive  moticm,  and 
the  boo^  revdres  round  it,"  &c.    E.  A,  cooceivesitl^^f^^ry 
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motion  to  be  wholly  produced  by  the  ceatre  of  gravity  of  the 
piece  of  camphor,  and  of  the  fluid  displaced  by  it  not  beiug 
in  the  Bftme  vertical  line.  If  that  were  so,  an  irregular  piece 
of  any  Bubstance  capable  of  flouting  on  water  should,  under 
the  same  circumstances,  exhibit  the  same  phenomena  aa  a 
piece  of  camphor,  which  is  not  the  case.  Another,  and  co- 
operating cause  must,  therefore,  be  looked  for ;  and  there  seems 
no  reaBOQ  to  doubt  that  it  is  correctly  assigned  in  M.  Biot's 
abstract.  Yours,  F.  B. 

9.  Improvement  in  Clocks. 

The  public  papers,  sometime  since,  contained  information  of 
an  improvement  in  timekeepers,  invented  by  Mr.  Dyer,  of  this 
city.  We  hope  hereafter  to  furnish  our  readers  with  a  more 
particular  account  of  this  invention  than  is  contained  iu  the 
folio  wing  brief  notice : — 

The  most  important  feature  in  this  improvement  consists 
in  the  application  of  the  spiral  teeth  to  the  wheel-work  of 
clocks,  and  in  this  the  pinion  is  reduced  to  a  single  tooth.  By 
this  happy  idea,  Mr.  Dyer  has  greatly  reduced  the  wheel-work 
necessarv  to  a  clock,  and  the  friction  is  diminished  in  a  still 
greater  degree  ;  as  all  who  are  acquainted  with  the  spiral  gear- 
ing are  aware  that  the  point  of  contact,  between  two  wheels 
with  spiral-teeth,  always  coincides  with  the  line  of  centres. 
Mr.  Dyer  has  also  contrived  a  very  ingenious  method  of  sus- 
pending the  pendulum,  in  place  of  the  spring,  or  knife-edge 
snspension.  This  method  is  to  hang  the  mass  constituting  the 
pendulum  to  a  plane,  the  under  surface  of  which  rolls  at  every 
oscillation  upon  a  fixed  convex  body.  He  proposes  to  give 
such  a  curve  to  the  convex  surface,  that  the  pendulum,  in 
vibrating,  shall  be  accelerated  at  every  moment  of  its  descent 
by  a  force  proportjonal  to  tlie  arch  between  it  and  the  lowest 
point;  this  condition  being  required  to  render  the  vibrations 
isochronal.  Mr,  Dyer  has  not  yet  demonstrated  the  curve 
necessary  to  obtain  ttiis  result ;  but  from  the  constant  variation 
of  (he  centre  of  oscillation,  in  a  pendulum  suspended  in  the 
above  method,  the  cycloid  is  not  the  curve  required.  He  is 
aware  that  his  suspension  cannot  be  executed  with  such  accu- 
racy as  to  render  the  vibrations  perfectly  isochronal ;  but  he 
may  undoubtedly  obtain  a  near  approximation  to  a  curve  which 
would  render  them  so. — (Boston  Joum.  of  Philosophy  and  the 
Arts,  May,  1824.) 

10.  Method  of  cleaning  Gold  Trinkets,  and  of  prestrving  engraved 
Copper-plates, 
The  method  used  by  artists  for  cleaning  gold  trinkets  is  the 
application  of  a  mixture  of  neutral  sail,  intended  to  disengage 
nitric  acid,  with  the  assistance  of  heat.  Dr.  Mac  Culloch  re- 
commends instead  to  boil  the  trinkets  in  water  of  ammonia, 
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which  dissolves  the  metallic  copper  of  the  alloy  to  a  certdo 
depth  on  the  surface,  so  that  after  the  operation  the  metal  is  in 
fact  gilded,  nothing  but  pure  gold  being  visible.  In  this  pro- 
cess the  waste  of  gold,  which  is  dissolved  by  the  acid,  in  the 
process  usually  employed,  is  avoided. 

Dr.  Mac  Culloch  observes,  "  that  it  is  an  unaccountable 
omisBion  of  chemists  not  to  have  observed  that  metalhc  copper 
is  soluble  in  ammooia.  The  solution  takes  place  rapidly  in  the 
lieat  at  which  the  water  of  ammonia  boils." 

Copper-plates  are  apt  to  be  injured  by  laying  by ;  a  thin  coat 
of  oxide  forms  on  the  surface,  wnich  is  rubbed  off  by  the  hand 
of  the  workman  in  the  first  inlting,  when  the  plate  is  again 
called  into  use  ;  and  by  repetition  of  the  formation  of  oxide,  and 
its  removal,  the  fine  lines' on  the  plate  are  soon  injured,  and 
ultimately  obhterated.  Dr.  Mac  Cuiloch  recommends  the  ap- 
plication of  common  spirit  varnish  to  the  surface  when  the  plate 
IS  laid  by ;  it  is  easily  applied,  and  can  be  removed  when  requU 
site  by  spirit  of  wine. — (Edinburgh  Journal  of  Science.) 


Article  XV. 

NEW  SCIENTIFIC  BOOKS. 


The  Fourth  Volume  of  the  New  Series  of  the  Memoirsof  the  Man- 
chester Literary  and  Philosophical  Society. 

A  Compendiuni  of  Medical  Theory  and  Practice,  founded  on.  Dr. 
Cullen's  Nosology,  which  will  be  given  as  a  Text  Book.  By  D. 
UwiuB,  MD.  in  a  duodecimo  volume. 

MuBCologia  Britamiicas  containing  the  Mosses  of  Great  Britain  and 
Ireland.  By  W.  J.  Hooker,  FRS.  ASL.  &c.  and  T.  Taylor,  MD. 
MEIA.  FLS.  &c..     8vo.     With  Plates. 

Mr.  Swainson  will  speedily  publish  in  an  octavo  volume,  with  siic 
Plates  of  the  most  beautiful  bumming  Birds  of  Mexico,  the  "  Zoology 
of  Mexico,"  illustrated  by  general  Remarks  aod  scientifii:;  Descrip'^ 
tions  of  the  Animals  collected  by  Mr.  Bullock ;  to  whose  Travels  the! 
work  is  intended  as  an  Appendix. 

JUai    PUBLISHED. 

Wade's  Observations  on  Fever.     8vo.     4s. 

Woodford's  Catalogue  of  Ph  ten  ogam  I  c  Plants  in  Edinburgh.  l2hto. 
3s.  6d. 

Harrison's  Surgical  Anatomy  of  the  Arteries,     Vol.  1.    Iftmr,    5s. 

Sandwith's  Introduction  to  Anatomy  and  Physiology.     12ma.     9s. 

The  Butterfly-Collector's  Vade-Mecura.     I2mo.     5s. 

Stevenson's  Historical  Sketch  of  the  Progress  of  Discnrerf,  Navi- 
gation, and  Commerce,  from  the  earliest  Records  to  the  begmning  of 
the  19th  Century.    8vo.    lis.  i.   (lO'jIc 
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Otter'RX.ifeaadRemuuBoft]ieIUv.£.D,  Clarke.    4to.    3/.  3f . 

The  Encyclopsdia  Metropolitans,  Part  XII.  containiog,  among 
other  Eubject«,  the  completion  of  the  article  on  Magnetism,  Electro- 
magnetism,  and  Electricity;  and  from  Cap  to  Cm  in  the  Miscella- 
ncoui  Division. 


Article  XVI. 

NEW  PATENTS. 


J.  Crotby,  Cottage- lane,  City-road,  for  hia  improvement  in  the  con' 
■tru(»ion  of  lamp!  or  lanterns,  for  the  better  protection  of  the  light 
against  the  effecta  of  wind  or  motion. — May  5. 

J.  Viney,  Shaoklin,  Jale  of  Wight,  for  improvemente  in  water.closeti. 
—May  6, 

W.  Cleland,  Leadenh all- street,  for  his  improvement  in  the  process 
of  manufacturing  sugar  from  cane  juice,  end  in  refining  of  sugar  and 
other  substances. — May  6. 

J.  T.  Paul,  Charing  Cross,  mechanist,  for  improvements  in  the  me- 
tbods  of  generating  steam,  and  in  the  application  of  it  to  various  use- 
ful purposes. — May  13. 

S.  Potter,  Smedley,  Lancashire,  spinner  and  manufacturer,  fur  cer- 
tain improvements  in  looms,— May  18. 

J.  Perkins,  Fleet-stieet,  engineer,  for  his  improved  method  of  throw- 
ing shells  and  other  projectiles. — May  15. 

W.  Church,  Birmingham,  for  improvements  in  the  apparatus  used  in 
casting  iron  and  other  metals. — May  15. 

J.  H.  Ibbeunn,  Smith-street,  Chelsea,  for  impTovonentl  In  the  ma- 
nufacture of  gas. — May  15. 

L,  W.  Wright,  Wellclose-square,  engineer,  for  improvements  in 
machinerv  for  making  pins.— May  15. 

J.  Luckcock,  Round  Cottage,  Edgebaston,  near  BirmingfaaDa,  for 
his  improvement  in  the  process  of  manufactoring  iron. — May  15. 

W.  H.  James,  Cobourg-Place,  Winson-green,  near  Binningham, 
engineer,  for  his  improved  method  of  consiruoting  stewn-carriages. — 
May  15. 

T.  Parkin,  Bache's-row,  City-road,  merchant,  for  improvements  in 
machinery  for  printing.— May  15. 

J.  Dickinson,  Nash  Mill,  Hertford,  for  his  method  of  cutting  cards 
by  machinery,  and  also  a  process  for  applying  paste  or  other  adheuve 
matter  to  paper  by  means  of  machinery,— May  20. 

J.  Cook,  Birmingham,  gun-maker,  for  improvements  in  the  method 
of  makine  and  constructmg  locks  for  guns,  pistols,  and  other  fire- 
arms.— ftfay  20. 

T.  Marsh,  Charlotte -street,  Portland-place,  saddler  and  haroesa- 
maker,  for  an  improvement  in  the  making  «f  saddles. — May  20. 

J.  Viney,  Shanklin,  Isle  of  Wight,  for  nls  method  of  supplying  watet 
or  fluids  for  domestic  or  other  purposes  in  a  manner  more  extensively 
and  economically  than  has  hitherto  been  usually  practised, — May  22. 

B.  Black,  South  Molton-street,  Hanover -square,  lamp  maoufacturer, 
for  his  improvement  on  carriage-lamps. — May  25. 
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EEMARES. 

Fifli  Month.—].  Fine.  S,  S.  Run;.  4,  S,  Sbaverj.  6—8.  Fine.  9.  Fine: 
a  aoUr  halo,  calouied,  ■  little  before  luiiset.  1 0.  Fine  :  B  lunar  halo  of  tbe  la^^t 
diameter.  II.  Overcast:  coldwind:  a  luotr  halo  at  night,  irith  sbii^t  spoton  each 
aide,  at  tlie  tame  height  aa  (he  momi,  IS.  Sbowen.  13.  Rainy.  14,  Rainy. 
1 5.  Rain,  without  ceaung,  all  day.  1 6.  Cloudy.  In  consequence  of  the  heaiy  raitu 
of  the  last  fouT  dtija,  amounting  on  the  whole  to  S'91  inches,  a  flood  vai  naturally  ex. 
pected  thii  morning ;  and  towards  evening  the  watera  roae  suddenly  in  the  Ka,  and 
pasauig  over  all  the  banka  of  the  level,  aoon  filled  the  marBhei,  and  in  the  course  of  the 
night  mm  to  an  unprecedented  hdi^t,  bMig  8^  inches  liigber  than  in  the  flood  itf  1809. 
The  houses  in  the  manhas  aoudi  ot  the  road  were  filled  nearly  to  the  chamber  floors,  and 
some  of  Che  inmates  removed  with  great  difficulty :  the  flood  remuned  staticHiaiy  for 
nearly  S4  hours.  On  the  17th  in  the  aftetnoon,  it  b^an  very  gradually  to  aubride,  and 
on  the  16th,  in  the  morning,  was  much  abated ;  the  macshea  still  presenting  ibe  appear- 
ance of  abed,  the  topsof  the  trees  appearing  in  places  only.  IT — 19.  Qoudy  and  fine. 
fiO~9S.  Fine.  S4.  Homing  showery.  S5— 89.  Fine.  3a  Fine :  a  slight  shower 
in  Che  morning.,  31.  Cloudy  and  fine. 


RESULTS. 
Winds:     N,  6;  NE,  8;  B,  3;  SE,  1 ;  SW,  6 ;  NW,  8. 
Baranwtei:  Mean  hei^t 

For  the  month 30-070  inches. 

For  the  lunar  period,  ending  the  SOth 99-976 

For  14  days,  ending  the  Sth  (moon  north) 89'978 

For  U  days,  ending  the  Sid  (inoonsoulh). 99*978 

Thermometer:  Mean  height 

For  the  month 51-064° 

For  the  lunar  period 51-666 

ForSl  days,  the  sun  in  Taurus 51-693 

Evaporafon ,.  S-aOin. 

R«n 3-79 

LaboraloTji,  Siraifbrd,  Sixth  Mtnlh,  S4,  1884.  R.  UOWARD. 
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Article  I, 


Remarks  on  Solar  JUghl  and  Heat.    By  Baden  Ponell,  MA..or 
Oriel  College,  Oxford,  and  FRS. 

(CMOiiuMJ JhHK  ml.  TiL  p.  406.) 

(27.)  In  the  concluaion  of  a  fonuer  paper  I  alluded  to  some 
further  experiments  which  were  to  follow,  relative  to  the  ques- 
tion of  the  proportion  obtaining  hetweea  the  heating  and  illumi- 
nating  effects  of  the  Bolar  rays.  The  method  of  experimeotiag 
alluded  to  is  one  which  I  have  not  been  able  to  apply  to  any 
extensive  series  of  different  intenaitiea.  It  consists  in  compar- 
ing the  effect  produced  on  a  blackened  thermometer  by  the 
focal  light  of  different  leosea,  with  the  relative  calculated  inten- 
sities of  the  rays  in  those  foci.  Thus  we  may  ascertain  whether 
at  these  high  intensities  the  same  proportion  is  maintained. 
Without  proof  we  cannot  assume  that  it  is ;  and  a  very  few 
comparisons  may  be  sufficient  to  show,  whether  the  pn^ortion 
is  nearly  preserved,  or  whether  there  be  any  considerable  devia- 
tion from  it. 

(28.)  When  thermometers  are  exposed  to  the  action  of  radiant 
matter  there  are  several  considerations  to  be  attended  to  in 
comparing  their  observed  risings  ;  and  it  will  be  convenient  in 
the  tirst  instance  to  bring  these  considerations  into  one  point  of 
view, 

A  thermometer  exposed  to  radiant  matter  absorbs  heat  only 
on  one-half  of  its  surface,  while  the  other  half  is  radiating  again 
its  acquired  heat,  and  the  observed  effect  depends  upon  the 
equilibrium  which  obtains  between  them.  In  particular  cases 
only  part  of  one  surface  may  be  exposed  to  heat:  the  difference 
between  such  part  and  the  whole  surface,  together  with  the 
absorbing  and  radiating  powers  of  the  surface,  must,  therefore, 
be  taken  inip  consideratiOD,  aa  also  the  rate  of  communicatioa 
of  heat  dependent  on  the  mass.  '<,  h^  i  i,' 

Neip  Series,  vol.  viii.  o  * 
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Let  the  portion  of  the  surface  of  the  bulb  exposed  to 

radiant  matter =  a 

Diameter  of  the  bulb =  d 

Itasurface jp  .|.^. ......  t »    » 

The  observed  rise  ia  a  given  time =  r 

The  power  of  the  coating  for  absorbing  heat  (of  what- 
ever kind) , =  p 

And  for  radiating  it =  k 

The  intensity  of loat>t>g  ppwer  f .  • . . « , =  h 

The  general  formula  easily  deduced  on  the  above  considera- 
tions will  be, 

r  =  A     ,V*,'^ 
—  h      '-I* 

~  "  dU~m)k 

When  the  whole  bulb  is  exposed, 
.  -  a  =  1^ 

.-.o  ^  j-aad  ^^^ta  1, 

Comparing  two  different  cases, 

*.Pi*      VdTTT'T^^  ^^ 

If  A  »  Ai  we  thus  obtain  the  Talue  ot  £-^. 

Ifthe  bulbs  are  equal,  this  =  ~^T^ (B) 

And  if  the  coatingbethaMme,  itm  J,  andifA  b  A,  it  »  I. 
When  the  whole  bulb  is  exposed,  we  have 

i^,-^.-< -(C) 

If  in  this  last  case  the  thermanieters  be  exposed  to  simple 
radiant  heat,  assumiDg  tlie  universality  of  the  law,  that  the 
absoiptive  is  proportional  to  the  radiating  power  of  a  surfacQr 
we  shall  t^ave 

p  w  A,  and  p,  »^  *, 

And  if  A=  A,  then  ^- ^  \,  or'- ^':^. 

.  Of  h«oco  we  qtigbt  derive  a  neat  and  sintpla  method  of  veri- 
^iqg.Uiat  tow* 

The  c^tive  valtiea  afp  atid  k  as  eoqipared  with  a  aarfaoe  of 
g^n  i»  pw'UoulM  eMGi,  tauf  be-olttained  by  ooatii>g  only  hM 


1834.]  ^r.  ^Qweli  on  ^olar  light  and  Heat,  93 

the  surface  of  the  bi^lb,  and  expQsiqg  either  the  plain  or  coated 
side  to  the  sanoe  ioteiuity  of  heat.  The  ratio  -  may  be  obtained 
by  beating  two  bulbs  completely  coated  to  the  same  point,  uid 
OOHciring  their  rates  Of  cooling. 

The  case  (C)  is  the  same  as  that  inresUgated  in  the  Phil. 
Trans.  1800,  No.  19,  note,  p.  447. 

(29.)  Comparison  of  the  Focal  E^ect  of  Two  Lenses  on  a  Ther- 
mometer coated  with  Indian  Ink. 


Mia. 

FOCDB. 

hOMt. 

0 
I 

18 
60 

Kir. 
32-0 

18 
37 

Diff. 

IKI 

0 

1 

-      15 
45 

300 

16 
26 

10^  . 

0 

I 

19 
51 

32-0 

16 
26 

1»0 

Mean 

31-3 

10-3 

In  order  to  proceed  to  this  comparison,  we  must  first  observe, 
that  when  in  the  formula  we  take  a  .  tP,  it  is  on  the  supposition 
that  parallel  rays  impinge  on  a  spherical  surface.  With  the 
focus  this  is  not  the  case,  and  from  the  convergence  of  the  rays, 
as  well  as  from  their  greater  intensity  at  the  outer  edge,  we  may 
in  this  case  assume,  without  fear  of  error,  that  a  =  the  area  of 
the  section  of  the  rays  impinging,  and  thus  apply  the  formula. 
Thus  we  have  the  following  data  : 

From  the  above  experiments,  ''i  =  10,  r  =  31 :  it  is  aJso 
evident,  that^  =  p,  and  k  =  k,.  By  measurement,  the  diame- 
ters of  the  focal  disks  were  : 

I<Mii  I.  hem  9> 

0-26  inch  0-16  inch 

.'.  the  areas  0-049  ec  a  0-021  ^  a, 

d=  0-45. •.»  = -636. 
Hence  s'—  a,  =  -615 ,(  -  a  =^  -587, 
and  we  have  to  apply  the  case  of  the  formula  (B) 

,    A         31  587  SI  160  1  ,  , 

•'•  C  "  io- °  Sir  X  45- =  BT  =  r55  »'"'''■ 

.  (30.)  la  order  to  calculate  th«  respective  inteeiiities  of  light, 
or  number  of  r^»  cpllected  in  the  focus  of  eaoh  lens,  we  may 
easily  j¥0Me4  by  *ltewBll-kwH»BWiew«ni, 
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Let  (I  s=  diameter  of  aperture, 

/'=  focal  length  of  lens,  No.  1. 
d',f,  those  of  lens.  No.  2. , 
I,  and  I',  s  the  respective  intensities  of  the  rays  collected  in 
the  ann's  image,  or  focal  luminous  disk. 
Then  we  hare 

By  measurement  I  fonnd 

In  Lens,  No.  \,d^  3-26  in.  .-.  d*  a  10-66, 


/=  7-6         -•■J^=  56-26, 


In  Uns,  No.  2,  d'=  1-75  in.  .■.(("=    3-06, 
/  a  3  .-./•  =  9. 

.,  I  lO-M  x  0  95-04  1  . 

H^'^^  r  -  s^TsinSs  =  -178:18  =  rsT ""^^y* 

If  we  admit  the  validity  of  certain  experiments  which  seem  to 
prove  the  existence  of  an  exterior  heat  surrounding  the  luminous 
cone  of  rays,  this  would  afiect  the  bulb  in  each  case  by  a  small 
quantity  in  addition  to  the  direct  effect  of  die  light  But  since 
the  total  effect  has  been  shown  to  be  very  closely  in  proportion 
to  the  intensity  of  focaljight,  it  would  follow  that  this  exterior 
h*ftt  must  be  in  extent,  or  in  fenergy,  extictly  in  the  same  pro- 
portion, supposing  its  absolute  value  sufficiently  great  to  produce 
a  perceptible  effect. 

These  experiments  prove  for  the  two  particular  intensities 
under  examination,  thatthe  proportion  of  heating  to  illuminating 
intensity  is  closely  maintained.  '  It  might  be  aatielactory  to 
extend  the  comparison  with  lenses  of  other  powers,  qualities, 
&c.  but  as  the  above  result  is  not  of  a  nature  which  requires  the 
admission  of  any  new  principles,  and  agrees  with  what  we  should 
be  prepared  to  expect,  I  conceive  it  unnecessary  at  present  to 
cariy  tne  examination  any  further. 

(31.)  With  a  similar  object  in  view  in  some  subsequent  expe- 
riment, I  employed  such  a  difference  of  intensity  as  is  afforded 
by  two  sections  of  the  luminous  cone  formed  by  a  lens,  one 
being  made  near  the  lens,  and  the  other  near  the  focus. 

In  two  such  positions,  one,  at  ^  inch'  from  the  lens,  the 
other  near  the  focal  point,  or  at  aboutseveninchea  distance,  the 
thermometer,  blackened  as  before,  was  placed  successively. 
The  rise  in  30  seconds  was  (mean  of  three  trials), 

At  ^  inch  from  lens 2°   =  r 

Near  focus 40     =  r, 

To  obtain  the  proportions  of  light  in  the  two  cases,  I  measured 
the  diameter  of  the  luminous  circle  formed  by  the  larger  section 
when  the  rays  were  intercepted  by  a  plane  at  the  tlistance  of 
one-quarter  of  an  inch  below  the  lens.  The  diameter  was  very 
neariy  2-8  iacbea  —  d,  whose  sqaare  ts  7'84  i  tb«  diameter  of 
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the  bntb  (aa  berore)  is  0-46  inch;  the  diameter  of  ihe  Rectioa 
near  the  focus  =:  (2,  =  0-3  inch ;  its  square  '09. 

In  order  to  obtain  the  true  ratio  of  the  heating  effects,  we 
have  to  apply  the  case  of  the  formula  (B).  By  experiment,  we 
hare  -  =  jQ :  hy  measurement  flj  =  '0706. 

And  s  =  6361  .-.  s  —  a,  =  '6655. 
Here  also  the  case  of  the  formula  (C)  applies,  and  we  have 
- —  =  2  J  thus  on  the  whole  since  p  =  p„  and  k=  k, 

k        /«  X  OTOe       \v      \ i__ 

M,'^  \     -5865      "^  /  4  •  «   ~  80" 

Hence  also  we  have  for  the  intensities  of  light  in  the  two 
cases, 

I  _  <*  _   -09  _  1 
f  ~   d*  ~  7-84  "~  87  • 

In  obtaining  this  ratio,  however,  there  are  evidently  several 
soarces  of  error ;  the  loss  of  many  rays  before  they  amve  at  the 
fbcns;  the  less  intensity  towards  the  central  part  of  the  cone 
(where  the  thermometer  was  placed),  on  these,  and,  perhaps, 
other  grounds,  it  would  be  necessary  to  reduce  the  ratio 
obtained. 

The  former  ratio  (as  also  in  other  instances)  is  subject  to 
some  uncertainty,  owing  to  the  difficulty  of  observing  accurately 
the  rise  of  the  thermometer  under  the  strong  impression  of  focal 
light ;  but  upon  the  whole  it  is  evident  that  here  also  an  equality 
of  ratio  may  be  inferred  as  nearly  as  the  natu'e  of  the  operations 
win  dtow. 

If  there  be  an  exterior  heat  about  the  focus,  this  should  afiect 
the  above  ratio ;  but  since  the  proportion  obtaining  is  very 
close,  we  may  infer  that  the  ratio  of  the  intensities  of  light  is 
really  greater  than  that  of  the  heating  efiects,  but  that  the  pro- 
portion  is  preserved  by  the  sum  of  the  heating  effect  of  the  focal 
light,  together  with  the  exterior  heat.  The  above  experiment 
cannot  be  considered  sufficient  to  enable  us  to  determine  such  a 
point,  but  I  hope  shortly  to  be  able  to  give  it  a  more  con^lete 
examination. 

(32.)  In  like  manner  we  might  proceed  to  compare  the  effects 
of  the  rays  in  their  natural  diffuse  state,  and  when  brought  to  a 
focus,  if  we  had  any  tolerably  accurate  method  of  allowing  for 
the  quantity  of  light  lost  in  passing  through  the  lens,  and  in  not 
convergios  accurately  to  the  focus.  The  former  datum  might, 
perhaps,  be  supplied  from  Sir  W.  Herscbel'a  determination 
(Phi).  Trans,  1800],  and  the  latter  we  might  probably  estimate 
by  successively  diminishing  the  aperture  till  the  focu  effect  on 
the  thermometer  becomes  diminished.  The  least  aperture  with 
which  it  continues  undiminished,  compared  with  the  whole, 
would  give  nearly  the  proportion  of  rays  brought  to  the  focus. 

(33.)  In  the  preceding  mstaaces  we  have  compared  the  pro- 
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[Portion  of  heating  to  tlluminating  effect  in  respect  to  light  of 
diSerent  intensities.  Another  point  of  iiiquiry  whicli  tippeared 
to  me  not  tninteresting  in  relation  to  the  Bttme  aulgect,  is  tlie 
similfir  question  with  respect  to  the  proportions  of  heatitig  effect 
developed  by  dideren,ces  of  light  in  reapect  of  the  light  or  dark 
colour  of  Burfaces :  and  whether  the  same  proportion  which  is 
observed  in  the  heat  produced  on  a  black  and  on  a  white  sur- 
ftce  at  ordinary  ihtensities  is  preserved  or  not  at  higber  degrees 
of  concentration  in  tbe  rayg. 

The  heating  effect  of  light  is  commonly  said  to  be  produced 
by  the  absorption  of  the  rays,  and  is  BUppoaed  to  be  proportional 
to  tiie  degree  of  that  absorption.  In  order  to  advance  towards 
a  ctear  And  systematic  knowledge  of  the  subject,  it  would  be 
necessary  that  this  should  be  proved,  especially  as  we  may  thus 
become  better  acquainted  with  the  nature  of  the  heating  effect 
developed  or  excited  when  light  impinges  on  surfaces  of  different 
colour. 

We  have  not,  perhaps,  any  very  ptecise  idea  as  to  the  mode 
by  wbich  light  exerts  its  heating  power ;  nor  can  it  be  assumed 
that  any  exact  proportion  ia  followed  by  the  absorbing  power  of 
surfaces,  with  the  degree  of  heat  produced.  It  ii  obvious  that 
a  variety  of  laws  may  be  supposed  to  obtain. 

The  heating  effect  may  not  be  in  proportion  to  the  quantity  of 
light  absorbed,  or  the  quantity  absorbed  may  not  be  in  the  pro- 
portion of  that  impinging,  or  both  may  take  place  jointly. 

It,  therefore,  becomes  necessary  to  inquire,  first,  whether  on 
the  black  and  the  white  surface  tne  heating  effects  are  in  the 
same  ratio  as  that  of  the  intensities  of  light  acting  upon  them ; 
secondly,  whether,  in  the  case  of  the  diffuse  and  of  tne  concen- 
trated rays,  the  black  and  white  anrfaces  receive  heating  effects 
in  the  same  ratio  as  that  of  the  light  which  acts  upon  them  in 
respect  to  their  colour, 

(34.)  In  order  to  follow  up  these  inquiries,  the  following  expe- 
riments were  tried. 

I  employed  two  thennometera,  one  having  its  bflib  coated 
with  Indian  ink,  and  tbe  other  with  a  thin  paste  of  chalk  and 
water.  They  were  both  fixed  on  one  mounting,  so  that  itmight 
be  safely  assamcd,  that  they  were  both  equally  exposed  to  the 
heating  power  to  which  they  were  subjectea ;  and  tbe  bulbs 
■were  completely  free  from  any  contact  with  the  motmting,  more 
than  one-gightn  of  an  inch  intervening  on  all  aides. 
By  measurement,  the  following  data  were  obtained ; 

Diameters  of  the  bulbs d='5b'm.  dj^'45 

Whence  the  surfaces s=»-950  s,a:-636 

Diameter  of  the  focal  disk=  *25, 
whence  its  areio  = -049. . ,     --049  — -049 

"   And  a  =  a.    -  '  ■  -    ■      , 
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the  formula  (A),  we  have,  with 

«1  ^  1000  I8T^ 

^^  100' 

(C> 


Sabstituting  these  Tiilnes 
the  focua,  the  correctioh 

((    *-m  __  M        m 

?,■ ., -a  ~  IS  ^  m^ 
With  the  diffase  rays,  it  becomeB 


d,  "   818   '         100' 

(35.)  To  compare  the  beating  efTects,  the  following  sets  of 
expeiimenta  werb  made ; 


Focu.    RiMlnSOieotiidi. 

DiJIiiwnjf.    Iti*eiQ3Dunui««. 

TtuA.   White. 

Tb-B.  BUA. 

■til.  A.   While. 

Th.  B.    mack. 

13 

47 

2-5 

8-5 

11 

44 

2 

6'6 

11 

42 

1 

»5 

11 

49 

276 

7 

12 

48 

1-26 

3 

10-5 

40 

3 

7 

12 

47 

12 

■    47 

The  ratios  of  these  respective  quantities  ia  each  case  agree 
very  oearly  among  themselves.  We  may  obtaiu  the  mean  ratio 
la  each  case  by  taking 

Mean  11-4      |        45        [       2-08       |       5-6 
Hence  ;-=:jl    |    j.  «  ^ 
Hence,  since  in  each  case,  A  a:  A,  we  obtain 

In  the  one  case,  E-i  =  —  x -n;  =  =s?. 


(36,)  Another  set  of  experiments  in  which  the  coatiogs  were 
nutually  changed,  were  as  follows ; 


Foew.    Si«e 

mSOwaiM.. 

mUhwMjfc    WMinSmmiiMi. 

Th.A.    Bfack. 

Th.B.    WMu. 

Th.A.    BlMk.jTh.B.   WMte. 

25 
2S 
27 
28 
28 
26-5 

18 
16 

le 

17 
17 
17 

6-25 

4-25 

7-6 

5 

6 

7-75 

t 
3 
1-75 

2-76 
3-5 

Mean  6  ei.  27 

16-8 

6'96             2-5 

W,k         1-8  ''   18T  ~8* 

1        li»_   i 

B-S        ItH"  S-8' 
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The  former  set  of  e^ierisieats  gives  the  ratio  in  the  focus 
Eomewhat  less  than  in  the  diffuse  rays,  the  latter  somewhat 
greater.    We  may,  therefore,  fairly  infer,  that  the  ratios  are  very 

nearly  equid  in  the  two  cases.    The  means  are  3^  and  t^t. 

The  small  difference  between  these  two  sets  of  experiments 
must  be  attributed  to  the  impossibility  of  laying  on  the  coatines 
in  the  second  instance  so  as  to  be  sure  that  they  are  of  pTeciaeTy 
the  same  thickness,  roughness,  &c.  as  in  the  first ;  but  the  ^- 
agreemeot  is  so  small  as  to  show  that  such  an  equality  was  as 
nearly  attained  as  perhaps  was  possible. 

(37.)  Being  in  possession  01  these  two  sets  of  experiments, 
we  might  have  deduced  the  result  without  any  reference  to  the 
formub.  Proceeding  by  this  method,  therefore,  we  may  ascer- 
tain the  accuracy  of  the  data,  and  thus  also  tend  to  show  how 
lar  the  other  investigations  here  made  are  to  be  relied  on.  It 
will  be  evident  that  we  have  in  these  two  sets,  with  the  foci, 

r4  =  33  X  r  1st  set. 


A"'l.-.^=^  nearly. 
In  the  same  way  with  the  diffuse  rays, 

irt  =5^  X  ^  Ist  set. 
And  ?A  =  ^  X  ^  2d  set. 
Hence,  as  before,  ^^  =.  5:^, 
And  .•.?A=J_  nearly, 
results  which  agree  very  closely  with  those  otherwise  obtained. 
(38.)  Id  order  to  separate  from  this  result  the  value  of-,  I 
ascertained  -    by  independent  experiment :   heating   the   two 

thermometers  to  the  same  point,  and  then  observing  their  rates 
of  cooling,  as  follows ; 


b,_GoogIc 


1824.] 


Mr.  Ptnoell  on  Solar  lAgkt  and  Heat. 


Th.A. 

WMta. 

Tb,B. 

Black. 

23 

21-25 

Diff. 

1-76 

23 
21 

Diff. 

Cooled  in  3  minutes  to 

2 

28 
25 

3 

28 
24-75 

3-26 

24 
21-76 

2-26 

24 
21-6 

2-5 

23 
20 

3 

23 
19-76 

3-25 

Mean 

2-6 

2-76 

Hence  -  =  jq> 

Hence  on  the  Bame  principles  as  before  (r  and  r, 
the  respective  rates  of  cooling),  we  have 

-  =  ~  i  and  since  by  experiment 

r  10         ,   d  1000     . 

We  obtain  z  =^~, 


being  now 


Whence  taking  ^~~  =  jr,  we  get 


Here  again  if  when  the  focus  was  thrown  on  the  bulb,  it  was 
encompassed  by  a  sort  of  penumbra  of  a  heating  effect,  litis 
being  of  the  same  nature  as  simple  he»t,  acted  on  the  black  and 
white  surfaces  in  the  iuverse  ratio  of  the  diameters,  end,  there- 
fore, tended  by  the  addition  of  very  small  quantities  in  that  ratio 
to  each  of  the  terms  of  the  ratio,  to  increase  it,  though  probably 
the  elfect  was  altogether  too  small  to  be  perceptible. 

(39.)  We  now  proceed  to  compare  these  heating  effects  with 
the  intensities  of  light  absorbed  by  the  black  and  wnite  surfaces. 

In  the  first  instaoce,  I  attempted  roughly  to  estimate  the  pro- 

Eortions  of  light  reflected,  and  thence  reciprocally  absorbed  by 
lack  and  white  surfaces  in  the  following  manner :  On  a  red 
ground  were  fixed  a  black  and  a  white  small  circular  disk ;  also 
two  similar  disks  on  a  blue  ground.  Remaining  at  a  fitted  dist- 
ance from  them,  having  first  darkened  the  room  completely,  I 
increased  by  degrees  the  aperture  of  a  sliding  shutter,  till  first 
tiie  white  disk,  and  then  the  black,  became  visible.  This  was 
repeated  several  times,  and  the  mean  ratio  of  the  -  uze  of  tb(> 
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aperture  neeemft^  for  the  two  efiects  wonld  gire  the  proportion 
of  light  reflected  by  the  disks. 

la  the  same  way  also  I  tried  the  distances  from  the  eye  at 
which  the  disks  hecame  inviaible  in  a  rooDi  partiaUy  dnrkeosd. 
Such  trials,  however,  can  never  be  susceptible  of  any  accuracy 
from  the  difficulty  of  saying  precisely  when  the  object  is  visible 
ot  not.  I,  therefore,  conceire  it  unnecessary  to  detail  them 
further  tlian  to  mention,  that  the  results  uniformly  gave  a  ratio 
not  Tery  different  from  that  above  given,  as  the  ratio  of  the 
heating  effects  produced  respectively  oy  the  proportions  of  light 
which  we  suppose  absorbed  by  the  surfaces. 

It  became  necessary  to  seek  for  some  other  method  of  ascer- 
taining this  point ;  and  in  this  I  succeeded  as  follows  : 

(40.)  Assuming  that  within  ordinary  limits,  the  heating  effect 
is  preuisely  as  the  number  of  rays  impiuging,  we  may  proceed 
to  a  simple  and,  perhaps,  sufficiently  accurate  method  of  esti- 
mating the  relative  proportions  of  light  absorbed  by  the  black 
and  white  surfaces  employed  on  the  thermometers  from  ol»erv- 
ing  the  quftn^ties  rdiectea.  These  data  I  obtained  by  placing 
the  photometer  in  toe  sun's  light  having  the  bulb  protected  by 
a  small  screen  from  the  direct  rays,  and,  therefore,  affected  only 
by  the  light  redect«d  from  a  surface  of  paper,  painted  in  one 
instance  with  Indian  ink,  and  in  another  with  chalk ;  and  fixed 
in  contact  with  the  outside  of  the  glass  case  of  the  instrument, 
on  the  side  opposite  the  sun,  and  extending  round  two-thirds 
the  circumference  of  the  cylinder. 

The  following  are  the  results  of  a  set  of  experiments  conducted 
in  this  way : 


E.p. 

BiHinlmmuttbr 

fight  Kflcctedfinn 

BlidlHil&ce. 

WhiUNifiKS. 

1 

2 
3 
4 
9 

6 
6 
6 

7 
6 

14 
12 
13 

14 
14 

To  obtain  the  mean  ratio 

6-2 

13-4 

Or 

1 

2-1  neatly 

Hence  we  may  take  the  proportions  of  light  absorbed  by  the 
two  surfaces  in  tne  inverse  of  this  ratio. 

This  ratio  may,  however,  possibly  be  rather  too  small,  from 
the  circumstance  that  a  small  portion  of  light  would  be  reflected 
upon  the  bulb  from  the  inner  surface  of  tile  glass,  which  would 
be  the  same  in  both  cases. 

If  on  thiseoDsiderttion  wetake  It  IB  — ,  this  ratio,   it  KiH 
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be  evident,  agrees  tts  nearly  as  we  can  expect  with  that  before 
obtained  for  the  heating  effects  developed  upon  or  by  the  black, 
and  white  surfaces  under  examination ;  and  which  was  ahown  to 
be  nearly  the  same,  whether  the  light  was  in  ibi  ordinary  inten- 
sity, or  at  a  high  degree  of  concentration. 

(41.)  We  have  thus  established  that  with  considerable  differ- 
ences in  the  intensity  of  light  acting,  the  heating  effects  on  a 
black  and  a  white  surface  maintain  the  same  ratio  ver^  closely. 

It  has  also  been  shown  that  on  the  Jd me  surface,  with  different 
intetisiiies  of  light,  the  heating  effect  is  proportional  to  the 
intensity  of  light. 

At  one  intensity  it  is  shown  that  the  heating  effects  on  the 
black  and  white  surfaces  are  proportional  to  the  qaantities  of 
light  respectiYely  absorbed  by  them. 

Hence  the  healing  effect  is  proportional  to  the  IJffht  abtorhed 
by  the  surface  in  respect  to  its  colour,  at  all  intensiltes. 

Hence  also  the  lignt  absorbed  at  different  intensities  is  propor- 
tional to  that  impinging  on  the  same  iurface. 

These  conclusions  contain,  perhaps,  no  information  absolutely 
new ;  but  in  establishing  experimentally  what  seems  hitherto  to 
have  been  only  taken  for  granted  on  loose  grounds,  I  conceive 
we  may  best  prepare  the  way  for  investigating  the  nature  of  the 
heating  power  of  light,  and  for  examining  whether  it  be  an^o- 
gous  to  any  other  phcenomena.  One  step  appears  to  me  to  be 
gained  in  having,  as  1  think,  clearly  shown  the  exact  proportion- 
ality in  the  heating  effect  to  the  quantity  of  light  acting,  and 
shown  to  be  actually  absorbed  by  the  surfaces.  These  experi- 
ments also  confirm  (if  further  proof  be  wanting)  the  concliMton 
that  the  sun's  heating  effect  is  of  a  simple  nature. 

(42.)  It  may  not  be  altogether  super^uous  here  to  remark,  the 
dependance  of  the  results  m  the  former  portions  of  these  inqui- 
ries (see  (18)  of  the  paper  in  the  Annals  for  June),  upon  the  con 
siderations  laid  down  in  the  present  paper  (28).  It  will  be 
thence  evident  that  without  knowing  any  thing  of  the  relative 
powers  of  the  surfaces  for  absorbing  simple  heat  or  radiating  it 
again,  if  any  such  heat  were  intercepted  by  the  glass,  the  effect 
on  removing  it  would  have  been  a  diminution  of  ratio  by  the 
addition  of  equal  quantities  to  its  terms ;  sopposing  that  tho 
heat  were  instantaneously  communicated  from  the  front  to  the 
back  of  the  bulb.  If  this  were  not  the  case,  but  a  certain  tima 
were  required  for  the  effect  to  be  produced,  it  would  at  the  first 
moment  be  an  addition  of  quantities  in  the  ratio  of  the  absorptive 
powers  of  the  surfaces  for  simple  heat :  this,  in  the  present  case, 
wonld  be  a  ratio  of  "  greater  inequality,"  and  as  appears  from 
(38>nearly  =  ^. 

Again,  with  respect  to  the  subsequent  experiment  {Aanalif 
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June,  (19),  ('iO),  it  is  eqnally  obviouB  that  the  eame  distiDction 
must  be  attended  to ;  but  if  tne  lower  bulb  were  only  coated  oa 
tile  kalfoi  its  Burface  exposed  to  the  buq,  the  effect  (if  any  were 
moduced)  would  be  greater,  since  here  the  ratio  of  "  greater 
inequality  "  must  operate.  In  this  way  I  have  repeated  the 
experiment  with  a  half  coating  of  chalk,  but  with  results  so  pre- 
cisely the  same  »s  before,  that  no  diminution  wa»  perceptible. 
In  order  to  try  the  effect  with  a  coating  of  still  greater  aosor[v- 
tire  power,  I  repeated  the  experiment  with  a  bulb  half  coated 
with  white  silk  pasted  on ;  the  other  being  entirely  painted  with 
Indian  ink,  Ko  diminution  took  place,  as  will  be  evident  from 
t^e  following  results.  The  instrument  was  of  a  larger  construc- 
tion, and  not  graduated  by  Prof.  Leslie's  scale. 

Lai^e   differential   thermometer.     Bulbs,   Indian  ink  \    and 
white  silk  on  half.     Graduation yrom  white. 
01*n  OTCi  irtnte  bulb,  3  inchn.  Both  expoaed. 

W  14° 

16°  16° 

12°     11°       12*     13" 

16°     16-5°    15°     14" 

16°  16° 

(43.)  The  question  above  alluded  to  (31,  &c.)  as  to  the  exist- 
ence and  magnitude  of  a  beatine  effect  exterior  to  the  cone  of 
light  formed  byalens,  is  one  of  the  greatest  curiosity  and  inte- 
rest, especially  as  connected  with  what  appears  to  be  the  analo- 
gous effect  in  the  case  of  the  prismatic  spectrum.  In  a  supple- 
ment to  a  paper  on  the  latter  subject,  communicated  some 
months  since,  and  now  before  the  Royal  Society,  I  recorded  a 
few  imperfect  experiments,  in  which  it  appeared  to  me  that  this 
phenomenon  was  clearly  perceptible  with  a  lens  of  about  three 
mches  aperture,  and  7-5  local  length,  by  means  of  the  differen- 
tial thermometer;  and  I  hare  since  rGpeatedly  observed  the 
same  thing,  though  from  the  smallness  of  the  effects  observed  I 
am  inclined  to  suppose  that  they  could  hardly  have  interfered  in 
any  sensible  degree  with  the  experiments  described  in  the  present 

Eaper.  From  the  very  small  intensity  of  the  effect  in  question, 
have  experienced  great  difficulty  in  applying  both  the  teat  of 
its  transmissibility  mrougb  glass,  and  tnat  of  its  relation  to  sur- 
faces, BO  as  to  come  to  any  decisive  conclusion.  I  hope  shortly 
to  be  able  to  bring  forward  some  investigation  of  these  points. 
Meanwhile,  as  connected  with  the  subject  of  the  present  paper, 
I  may  be  permitted  to  give  the  results  of  a  few  experiments, 
which  clearly  establish  t£e  existence,  antt  convey  an  idea  of  the 
quantity  of  tnis  effect;  and  which  were  made  with  a  different 
instrument,  and  nnder  different  circumstances,  from  the  fewjust 
alluded  to. 

D,nitiz.db,G(")OgIc 
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(44.)  Observations  of  the  beat  exterior  to  the  cone  of  light 
formed  by  a  leos.    Aperture,  3*25  inches  ;  focal  length,  7*5. 
Bulb  of  photometer  coated  with  Indian  ink,  in  glass  case. 


DiriUKs  bom  lait. 

»J»- 

Kxt«.l. 

Bipa.«. 

iiDch. 

7-5  iaeh  <«  (bcni) 

I 

8 

CloH  under  Imw. 

no 

IS*    \o> 
v>  af.  to 

8»    T> 

16" 

*>    80 
70 

Jkch. 

I-S  inch  (lens  wrered) 

5f    40 

)-85iDefa(aiidtrthe) 
AinhotputoftlieJ- 

Vb  OcB*  open) 

i° 

The  two  last  observations  show  how  much  of  the  effect  is  to 
l>e  attributed  to  reflected  light. 

(45.)  The  experiment  of  Sir  W.  Herschel,  from  which  a.  maxi- 
mum heating  effect  furtlier  from  the  lens  than  the  focus  of 
greatest  light  is  inferred,  will  be  found  in  the  Phil.  Trans.  1800, 
No.  16,  Ex.33.  It  there  appears  thatsealing-wax  was  scorched  in 
the  same  time  in  the  focus,  and  at  half  an  inch  further  from  the 
lens ;  whilst  at  half  an  inch  nearer,  no  effect  was  produced  in 
double  the  time.  It  can,  perhaps,  scarcely  be  inferred,  that 
this  effect  is  due  to  the  same  cause  as  that  which  operates 
outside  of  the  luminous  cone ;  since  it  is  obvious,  that  beyond 
the  focus  the  light  again  divera;es,  and  we  cannot  with  certainty 
distinguish  the  effects  due  to  hght  under  the 

Eeculiar  modifications  to  which  it  may  there 
e  subjected,  from  those  which  may  arise 
from  some  peculiar  development  of  heat  in 
the  same  position.  The  mere  inspection  of 
the  adjoinmg  diagram  will  illustrate  the  di- 
rections which  the  differently  coloured  rays, 
separated  by  the  dispersive  power  of  the  lens, 
are  made  to  ai^uuie ;  and  with  their  diSeient 
combinations  it  is  highly  probable  that  very 
different  heating  effects  are  produced.  This 
is  a  topic  of  great  interest,  and  one  which,  if 
more  thoroughly  examined,  seems  hkely  to 
lead  to  a  more  complete  acquaintance  than 
we  at  present  possess  with  the  nature  of  the 
heating  effects  developed  both  by  the  rays  of  light  themselves, 
and  at  short  distances  from  them. 


b,GoogIc 
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Abtici^  II. 

On  the  Corroaioa  of  Copper  Sheeting  by  Sea  Water^  and  on 
Methods  ^prevmting  this  Effect ;  anaou  their  Appbcation  to 
Ships  of  War  aadather  Ships.  By  Sir  Uupiidiry  Davy,  But. 
Pwi.  B.  S.» 

1.  The  rapid  decay  of  the  coppn*  ■heedcg  of  hU  Mtjesty'a 
ships  of  war,  and  the  uncertainty  of  the  time  of  iU  duration, 
hare  long  attracted  the  attention  of  those  penons  most  con- 
cerned in  the  naval  interests  of  the  country.  Having  had  my 
inquiries  directed  to  this  important  object  by  the  CommisBioners 
of  the  THwy  Board,  and  a  Committee  of  the  Boyal  Society  har- 
ing  been  appointed  to  consider  of  it,  I  entered  into  an  ejcperi- 
mental  investigation  of  the  causes  of  the  action  of  sea  water 
upon  copper.  In  pursuing  this  investigation,!  have  ascertained 
many  facts  which  I  think  not  unworthy  of  the  notice  of  the 
Royal  Society,  as  they  promise  to  illustrate  some  obscure  parts 
of  electro-chemical  science;  and  likewise  seem  to  offer  important 
practical  applications. 

2.  It  has  been  generally  supposed  that  eea  water  bad  little  or 
no  action  on  pure  copper,  and  that  the  rapid  decay  of  the  cop- 

Eer  on  certain  ships  was  owing  to  its  impurity.  On  trying, 
owever,  the  action  of  sea  water  upon  two  specimens  of  copper, 
sent  by  John  Vivian,  Esq.  to  Mr.  Fiuaday  for  analysis,  I  lound 
the  specimen  which  appeared  absolutely  pure,  was  acted  upon 
even  more  rapidly  than  the  specimen  which  contained  alloy : 
and,  on  pursuing  the  inquiry  with  specimens  of  various  kinds  of 
copper  which  had  been  collected  by  the  Navy  Board,  and  sent 
to  the  Royal  Society,  and  some  of  which  had  been  considered 
as  remarkable  for  their  durability,  and  others  for  their  rapid 
decay,  I  found  that  they  offered  very  inconsiderable  differences 
only  in  their  action  upon  sea  water ;  and,  consequently,  that  the 
changes  they  had  undergone  must  have  depended  upon  other 
causes  than  the  absolute  quality  of  the  metal. 

^3.  To  enable  persons  to  understand  fully  the  train  of  these 
researches,  it  will  be  necessary  for  me  to  describe  the  nature  of 
the  chemictd  changes  taking  place  in  the  constituents  of  sea 
water  by  the  agency  of  copper. 

When  a  piece  ot  polished  copper  is  suffered  to  remain  in  sea 
water,  the  first  effects  observed  are,  a  yellow  tarnish  upon  the 
copper,  and  a  cloudiness  in  the  water,  which  take  place  in  two 
or  three  hours  :  the  hue  of  the  cloudiness  is  at  first  white  ;  it 
gradually  becomes  green.  In  less  than  a  day  a  bluish-green 
precipitate  appears  in  the  bottom  of  the  vessel,  which  constantly 
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accumulates ;  at  the  same  time  that  the  surface  of  the  copper 
corrodes,  ^ppeariug  red  in  the  water,  and  grasB-green  where  it 
i»  in  contact  with  air.  Gmduallv  carbonate  of  soda  forou  upon 
thii  grass-green  matter ;  and  tne^e  changes  continue  till  the 
lyater  becomes  muclt  leas  saline. 

The  green  precjpitate,  when  examined  by  the  action  of  solu- 
tion of  ammonia  and  other  tests,  appears  principally  to  consist 
of  an  insoluble  compound  of  copperr  (which  m&y  be  considered 
as  a  hydrated  sub-muriate)  and  hydrate  of  magnesia. 

According  to  the  views  which  I  developed  iourteen  years  ago, 
of  the  nature  of  the  compounds  of  chlorine,  and  whicn  are  now 
generally  adopted,  it  is  evident  that  soda  and  magnesia  canoqt 
appear  in  sea  water  by  the  action  of  a  metal,  unless  in  conse* 
quence  of  an  absorption  or  tmnsfer  of  oxygene.  It  was  therefore 
necessary  for  these  changes,  either  that  water  should  be  decom- 
posed, or  oxygene  absorbed  from  the  atmosphere.  1  found  that 
no  hydrogen  was  disengaged,  and  consequently  no  water  decom- 
posed  :  necessarily,  the  oxygene  of  the  air  must  have  besn  the 
agent  concerned,  which  was  made  evident  by  many  experi- 
ments. 

Copper  in  sea  water  deprived  of  air  by  boiling  or  exhaustion, 
and  exposed  in  an  exhausted  receiver  or  an  atmosphere  of  hydro- 
gene  gas,  underwent  no  change ;  and  an  absorption  in  atmosphe- 
rical air  was  shown  when  copper  and  sea  water  were  exposed  to 
its  agency  in  close  vessels. 

4.  In  the  Bakerian  Lecture  for  1806,  I  have  advanced  the 
hypothesis,  that  chemical  and  electrical  changes  may  be  idenU- 
caJ,  or  dependent  upon  tlie  same  property  of  matter :  and  I  have 
farther  explained  and  illustrated  this  hypothesis  in  an  elementaiv 
work  on  chemistry,  published  in  1812.  Upon  this  view,  whica 
has  been  adopted  by  M.  Berzelius  and  some  other  philosophers, 
I  have  shown  that  chemical  attractions  may  be  exalted,  modi- 
fied, or  destroyed,  by  changes  in  the  electrical  states  of  bodies ; 
that  substances  will  only  combine  when  they  are  in  difierent 
electrical  states ;  and  that,  by  bringing  a  body  naturally  positive 
artificially  into  a  negative  state,  its  usual  powers  of  combination 
are  altbgether  destroyed ;  and  it  was  by  an  application  of  this 
principle  that,  in  1807,  I  separated  the  bases  of  the  alkalies 
from  the  oxygene  with  which  Uiey  are  combined,  and  preserved 
them  for  examination  j  and  decomposed  other  bodies  formerly 
supposed  to  be  simple. 

It  was  in  reasoning  upon  this  general  hypothesis  likewise, 
that  I  was  led  to  the  discovery  ^ieh  i&  the  subject  of  this 
paper.  . 

Copper  is  a  metal  only  weaVly  positive  in  the  electro- chemical 
scale ;  and,  according  to  my  ideas,  it  could  only  act  upon  sea 
water  when  in  a  positive  state ;  and,  consequently,  if  it  could 
be  Tendered  slightly  negative,  t]i«  corroding  action  of  tea  water 
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npon  it  would  be  null ;  and  whatever  might  be  the  differences  of 
the  kinds  of  copper  sheetine  and  their  electrical  action  upon  each 
other,  still  every  effect  of  chemical  action  must  be  prevented,  if 
the  whole  surface  were  rendered  negative.  But  now  viras  this 
to  be  effected  ?  I  at  first  thought  of  using  a  Voltaic  battery ;  but 
this  could  be  hardly  applicable  in  practice.  I  next  thought  of 
the  contact  of  zinc,  tin,  or  iron  :  out  I  was  for  some  time  pre- 
vented from  trying  this,  by  the  recollection  that  the  copper  in 
the  Voltaic  battery,  as  well  as  the  zinc,  is  dissolved  by  the  action 
of  diluted  nitric  acid ;  and  by  the  fear  that  too  lai^e  a  mass  of 
oxidable  metal  would  be  required  to  produce  decisive  results. 
After  reflecting,  however,  for  some  time  on  the  slow  and  weak 
action  of  sea  water  on  copper,  and  the  small  difference  which 
must  exist  between  their  electrical  powers ;  and  knowing  that  a 
very  feeble  chemical  action  would  be  destroyed  by  a  very  feeble 
electrical  fonffe,  I  resolved  to  try  some  experiments  on  the  sub- 
ject. I  b^gai)  ivith  an  extreme  case.  1  rendered  sea  water 
slightly  acidulous  by  sulphuric  acid,  and  plunged  into  it  apolisbed 
piece  of  copper. 'to  which  a  piece  of  tin  was  soldered  equal  to 
about  l-20tn  of  tne.aurface  of  the  copper.  Examined  after  three 
days,  the  copper  remained  perfectly  clean,  while  the  tin  was 
rapidly  corroded  :  no  blueness  appeared  in  this  Uquor;  though, 
in  a  comparative  experiment,  when  copper  alone  and  the  same 
fluid  mixture  was  used,  there  was  a  considerable  corrosion  of 
the  copper,  and  a  distinct  blue  tint  in  the  liquid. 

If  l-20th  part  of  the  surface  of  tin  prevented  the  action  of  sea 
water  rendered  slightly  acidulous  by  sulphuric  acid,  I  had  no 
doubt  that  a  much  smaller  quantity  would  render  the  action  of 
sea  water,  which  depended  only  upon  the  loosely  attached  oxy- 
gene  of  common  air^erfectly  null ;  and  on  trying  l-200th  part 
of  tin,  I  found  the  e^ct  of  its  preventing  the  corrosion  of  the 
copper  perfectly  decisive. 

5.  This  general  result  being  obtained,  I  immediately  instituted 
a  number  of  experiments,  in  most  of  which  I  was  assisted  liy 
Mr.  Faraday,  to  ascertain  all  the  circumstances  connected  with 
the  preservation  of  copper  by  a  more  oxidable  metal.  1  found, 
that  whether  the  tin  was  placed  either  in  the  middle,  or  at  the 
top,  or  at  the  bottom  of  the  sheet  of  copper,  its  effects  were  tlie 
same ;  but,  after  a  week  or  ten  days,  it  was  found  that  the 
defensive  action  of  the  tin  was  injured,  a  coating  of  sub-muriate 
having  formed,  which  preserved  the  tin  from  the  action  of  the 
liquid. 

With  zinc  or  iron,  whether  malleable  or  cast,  no  such  diminu- 
tion of  effect  was  produced.  The  zinc  occasioned  only  a  whiter 
cloud  in  the  sea  water,  which  speedily  sunk  to  the  .bottom  of 
the  vessel  in  which  the  experiijient  was  made.  The  iron  occa- 
sioned a  deep  orange  precipitate ;  hut  after  many  weeks,  not 
the  smallest  portion  oi  copper  was  found  in  the  water;  and  so 
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f»  from  il*  ■vrfkce  beiog  corroded,  in  many  paiU  there  waa  a 
regeneration  of  zinc  or  of  iron  found  upon  it 

6.  In  punning  these  reaearchea,  and  applying  tbam  to  every 
poaaibla  form  and  connexion  of  iheet  oopper,  the  results  were  of 
the  moat  aatiafaotory  kind.  A  piece  of  zinc  &■  large  as  a  pea, 
or  the  point  of  a  Email  iron  nail,  were  Ibund  folly  adequate  to 
preserve  forty  or  fifty  square  inches  of  copper;  and  this,  where- 
erer  it  waa  placed,  whether  at  the  top,  bottom,  or  in  the  middla 
of  the  sheet  of  copper,  and  whether  the  copper  was  straight  or 
beat,  or  made  into  coils.  And  where  the  connexion  between 
different  pieces  of  copper  was  completed  by  wires,  or  thin  fila- 
ments of  the  fortieth  or  ti^eth  of  an  inch  ia  diameter,  the  effect 
was  the  same;  every  side,  everT  surface,  every  particle  of  the 
copper  remained  bright,  whilst  the  iron  or  the  xino  was  alowiy 
carn>ded. 

A  piece  of  thick  sheet  copper,  containing  on  hoth'niides  about 
sixty  square  inches,  was  cut  in  snch  a  mEinner  as  to  form  seven 
divisions,  connected  only  by  the  smallest  fllame|its  that  could  be 
left,  and  a  mass  of  zinc,  of  the  fitth  of  an  inch  in  diameter,  was 
soldered  to  the  upper  division.  The  whole  was  plua?ed  under 
sea  water;  the  copper  remained  perfectly  polished.  The  same 
experiment  was  made  with  iron :  and  now,  after  a  lapse  of  a  month, 
in  both  iaataoces,  the  copper  is  as  bright  as  when  it  waa  first 
introduced,  whilst  similar  pieces  of  copper,  undefended,  in  the 
same  sea  water,  have  undergone  considerable  corroaion,  and 
produced  a  large  quantity  of  green  deposit  in  the  bottom  of  the 
vesseL 

A  piece  of  iron  nail  about  an  inch  long  was  Jastened  by  a 
piece  of  copper  wire,  nearly  a  foot  long,  to  a  mass  of  sheet  cop- 
per, containing  about  forty  square  inches,  and  the  whole  plunged 
below  the  surface  of  sea  water ;  it  was  found,  after  a  week,  mat 
the  copper  was  defended  by  the  iron  in  the  same  manner  as  if  it 
had  been  in  immediate  contact. 

.  A  piece  of  copper  and  a  piece  of  zinc  soldered  together  at  one 
of  their  extremities,  were  made  to  form  an  arc  in  two  different 
vessels  of  sea  water ;  and  the  two  portions  of  water  were  con- 
nected together  by  a  small  mass  of  tow  moistened  in  the  same 
water:  the  efiactof  the  preservation  of  the  copper  took  place  in 
the  same  manner  as  if  they  hod  been  in  the  same  vessel. 

As  the  ooean  may  be  considered,  in  its  relation  to  the  quan- 
tity of  copper  in  a  ship,  as  an  infinitely  extended  conductor,  I 
endeavoured  to  ascertain  whether  this  circumstance  would 
influence  the  results  ;  by  placing  two  very  fine  copper  wires,  one 
undefended,  the  other  defended  by  a  particle  of  zinc,  in  a  very 
Iara;e  vessel  of  sea  water,  which  water  might  be  considered  to 
bear  the  same  relation  to  so  minute  a  portion  of  metal  as  the  sea 
to  the  metallic  sheeting  of  a  ship.  The  result  of  this  experi- 
ment waa  the  same  as  that  of  all  the  others ;  the  defended 
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copper  underwent  do  chtuige ;  the  undefended  lamiBhed,  aod 
deposited  a  green  powder. 

Small  pieces  of  zinc  were  Boldered  to  different  parts  of  a  large 
plate  of  copper,  and  the  whole  plunged  in  sea  water :  it  was 
fonnd  that  the  copper  was  preserved  in  the  same  manner  as  if  a 
sin^e  piece  had  been  used. 

A  small  piece  of  zinc  was  fastened  to  the  top  of  a  plate  of 
polished  copper,  and  a  piece  of  iron  of  a  much  larger  size  was 
soldered  to  the  bottom,  and  the  combination  placed  in  sea 
water.  Not  only  was  the  copper  preserved  on  both  sides  in  the 
same  manner  as  in  the  other  experiments,  but  even  the  iron ; 
and  after  a  fortnight,  both  the  pohsh  of  copper  and  the.  iron 
remained  unimpaired. 

7.  I  am  continuing  these  researches,  and  I  shall  communi- 
cate such  of  them  as  are  connected  with  new  facts,  to  the  Royal 
Society. 

Th.G  Lords  Commissioners  of  the  Admiralty,  with  their  usual 
zeal  for  promoting  the  interests  of  the  Navy  by  the  application 
of  science,  have  given  me  permission  to  ascertain  the  practical 
value  of  these  results  by  experiments  upon  ships  of  war}  and 
there  seems  every  reason  to  expect  (unless  causes  should  inter- 
fere of  which  our  present  knowledge  given  no  indications)  that 
small  quantities  ofzinc,  or  which  is  much  cheaper,  of  maDeahle 
or  cast  iron,  placed  in  contact  with  the  copper  sheeting  of  ships, 
which  is  all  in  electrical  connexion,  will  entirely  prevent  its  cor- 
rosion. And  as  negative  electricity  cannot  be  supposed  favour- 
able to  animal  or  vegetable  life  ;  and  as  it  occasions  the  deposi- 
tion of  magnesia,  a  substance  exceedingly  noxious  to  land 
vegetables,  upon  the  copper  surface ;  and  as  it  must  assist  in 
preserving  its  polish,  there  is  considerable  ground  for  hoping 
tliat  the  same  application  will  keep  the  bottoms  of  ships  clean, 
a  circumstance  of  great  importance  both  in  trade  and  navfd 
war. 

It  will  be  unnecessary  for  me  to  dwell  upon  the  economical 
results  of  this  discovery,  should  it  be  successful  in  actual  prac- 
tice, or  to  point  out  its  uses  in  this  great  maritime  and  commer- 
cial country. 

I  might  describe  other  applications  of  the  principle  to  the 
preservation  of  iron,  steel,  tin,  brass,  and  various  useful  metals ; 
out  I  eball  reserve  this  part  of  the  subject  for  another  communi- 
cation to  the  Royal  Society, 
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Article  III. 

An  Application  of  Mathematics  to  Chemical  Analysis.  By  Mt. 
John  Davies,  M.W.S.  Memberof  the  Literary  andPhiloBophical 
Society  of  MancheBter,  &c. 

(To  the  Editors  oHheAnmls  of  Philosophy.) 
GENTLEMEN,  Maachata;  J^  i,  163A. 

To  determine  the  quantitieB  of  lime  and  of  ma^esia  when 
they  occur  together,  has  been  regarded  as  a  problem  of  some 
difficulty ;  ana  though  several  eminent  chemists,  who  hare  paid 
particular  attention  to  the  subject,  haro  suggested  peculiar 
methods  for  the  purpose,  an  accumte  and  a  direct  process  is,  if 
I  mistake  not,  still  a  desideratum. 

It  occurred  to  me  a  short  time  ago  that  the  object  might  be 
best  attained  by  the  aid  of  calculation,  applied  in  a  manner 
which,  though  very  simple  and  easy,  has  not,  I  believe,  been 
hitherto  attenipted.  The  method  wmch  will  be  explained  in  this 
paper  will  furnish  another  example,  in  addition  to  the  many 
already  known,  of  the  value  of  the  atomic  theory  ia  its  subser- 
Tience  to  chemical  investigation. 

I  designate  by  the  name  of  atomic  multipliers  those  numbers, 
whether  whole  or  fractional,  by  which  if  we  multiply  the  weight 
of  an  atom  of  any  base,  we  shall  obtain  that  of  the  correspond- 
ing salt.  Now  it  appears  from  the  table  *  of  chemical  equiva- 
lents, that  when  the  number  denoting  the  weight  of  an  atom  of 
magnesia  is  multiplied  by  3,  and  that  of  an  atom  of  lime  by 
-=-,  we  obtain  the  numbers  representing  the  relative  weights  of 
the  sulphates  of  those  earths. 

Suppose,  then,  that  we  have  a  quantity  of  lime  and  magnesia 
weighing  together  96  grains,  and  that,  when  converted  into 
sulphates,  their  joint  weight  is  26&|  grains;  it  is  required  to 
determine  by  calculation  the  quantity  of  each  earth- 
Assume  X  =  the  quantity  of  magnesia,  and 

y  =  lime. 

Then  x  +  y  =  96, 
And3ff4-  ^j/  =  265|. 

Hence  x  =  56,  the  quantity  of  magnesia,  and  y  =  40,  that  of 
lime. 

if  any  objection  be  conceived  to  arise  from  the  difficulty  of 
procuring  the  earths  in  a  pure  state,  it  might  evidently  ba 
obviated  by  taking  the  bases  in  the  state  of  nitrates  or  any 
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other  salts,  and  then  conyerting  them  into  sulphates.  Having 
determined  in  this  way  the  respective  quantities  of  the  given 
salts,  those  of  the  earths  may  be  dedaced  by  simple  proportion. 
It  is  easy  to  set  a  general  formula  for  all  similar  cases.  Let 
the  ttomic  jaultiplier  of  any  simple  body,  A,  to  form  a  giyen 
salt,  be  a ;  and  that  of  another,  B,  b ;  and  let  the  joint  weight 
of  the  simple  bodies  be  m,  and  that  of  their  salts  S  ;  the  afasomts 
weights  or  A  tad  B  nwy  be  fonnd  as  fc^ows : 

x+y  =  m, 

ax  +  by  ss  S, 

from  which  ecjaations  we  obtain  y  =  '"*'^*,  and  x  =  *"^'"'. 

Hifl  preceding  question  may  ba  readily  answered  by  meftoa 
of  t}ie  general  formula,  the  use  of  which  it  will  serve  to  iUostrate. 

'*=  t::^* -— M =*— S =  T   =  ^^'  ^^ 

'~T 
quantity  of  nu^neaia,  as  before :  and  96  —  56  ex  40  aq  tlie  lime. 
The  algebraical  result  from  the  general  equation  fumishea  the 
following 

Jtule. 

Multiply  the  ioint  weight  of  the  bases  by  the  atomic  multi- 
plier of  one  of  tnem  (A)j  then  the  difference  between  this  pro- 
duct and  the  weight  of  both  salts,  divided  by  the  difference 
between  the  atomic  multipliers,  will  give  the  absolute  weight  of 
the  other  base  (B). 

The  base  A  may  be  found  by  subtraction. 

The  principle  upon  which  the  above  rule  is  founded  may  be 
extended  to  three  or  more  bodies. 

Let  a,  b,  e,  be  the  multipliers  of  the  lolphatei, 
And  a',  hf,  </,  nitrates. 

Then,  by  denoting  the 'respective  quantities  of  base  by  x,  y, 
and  z,  we  have. 


<  «r  +  by  4-  c  z  =  ji  \ 
\.a'x  +  h'y  +  c'b  =s  M  J 


Hence  the  respective  vala«B  of  x,  y,  and  x,  may  be  deter- 
mined. 
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Ati^yrii  of  the  Metal  of  the  Statue  found  at  Ijilebmut,  near 
Caudebec,  in  the  Deaartmait  of  the  Lower  Seine,  on  an  Ettatt 
Menging  to  M.  HoUey.    By  M.  Vauquelin.*' 

M.  Vauquelin  received  a  portion  of  tbe  metal  Iroia  M, 
Revers,  who  described  the  statue,  and  a  Further  BQppIy  from  the 
proprietor,  M.  Holley.  The  whole  quantity  weighed  about  340 
grams.  Ita  surface  had  a  slight  green  coat  of  carbonate  of 
copper,  and  Bome  traces  of  gilding  atilE  remained.  Internally, 
there  were  cavities  lined  with  the  green  Carbonate,  and  sevenii 
grains  of  metallic  copper  were  disseminated  through  the  mass. 

By  treatment  with  diluted  sulphuric  acid,  the  red-brown 
colour  of  the  metal  assumed  at  once  a  purple  hue,  which  as  the 
liquor  became  clear  changed  to  blue.  Cousequently  the  metal 
did  notconBist  wholly  of  protoxide  of  copper,  as  in  that  case  the 
acid  would  not  have  been  coloured. 

Hydrochloric  acid  was  scarcely  coloured  green  by  digestion 
on  toe  residuum ;  the  solution  deposited  on  cooling  crystals  of 
chloride  of  lead,  and  a  considerable  quantity  of  white  proto< 
muriate  of  copper.  The  remainder,  wliich  was  perfectly  metallic, 
dissolved  in  nitric  acid,  leaving  a  residuum  of  white  oxide  of^ 
tin. 

The  separate  analyses  of  several  small  portions  of  the  metal 
gave  the  proportion  of  lead  always  the  same,  whence  M.  Vau- 
quelin  concludes  that  it  is  uniformly  distributed  through  the 
whole  mass,  and  not  derived  from  solder,  of  which  he  could  not 
discover  any  Indications  on  the  portions  seat  to  him.f  He 
supposes  the  lead  to  have  been  contained  in  the  tin,  with  which 
the  copper  was  originally  alloyed,  and  that  its  proportion  to  the 
tin  is  as  1  :  4,  a  proportion  very  diflerent  from  that  employed 
to  form  common  solder,  but  nearly  the  same  as  is  used  by  the 
pewterers  for  their  pewter.  It  may,  indeed,  be  said  that  the 
solder  of  the  ancients  was  not  like  ours,  and  that  their  pewter 
contained  no  lead ;  but  the  contrary  seems  most  probable. 

From  the  preceding  experiments  the  metal  appears  to  consist 
of  peroside  and  protoxide  of  copper,  metallic  copper,  lead,  and 
oxide  of  tin. 

M.  Vauquehn  found  the  proportion  of  the  gold  derived  from 
the  gilding  on  the  piece  he  received  from  M.  Holley,  to  amount 
to  rather  more  than  1-lOOOthpart  of  its  weight,  a  quantity  so 
small  that  he  considers  it  could  not  have  been  applied  by  means 
of  mercury,  which  penetrates  to  a  certain  depth  mto  tiopp^r^wwl 
other  metals,  when  apphed  to  them,  and  carries  a  portion  of  the 
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gold  with  it,  of  which  there  is  no  appearance  below  the  suriace 
in  the  Lillebonne  statue.  It  was,  Uierefore,  probably,  gilded  by 
means  of  leaf  gold,  applied  without  the  intervention  of  mercary, 
us  appears  also  to  nave  been  the  case  with  the  Corinthian 
horses,  which  were  for  some  time  at  Paris. 

"  I  conceive  that  it  is  not  necessary  to  have  recourse  to  the 
intervention  of  the  gilding  to  explain  the  cause  of  the  oxidation 
of  the  statue  ;  the  presence  of  tin  and  lead  appears  to  me  to  be 
sufficient ;  moreover,  a  metal  completely  gilded,  does  not  form  a 
voltaic  pUe,  since  the  circle  is  closed,  and  the  metals  are  in 
immediate  contact  It  is  tme  that  in  tiie  course  of  time  solu- 
tions of  continuity  may  take  place.* 

"  An  incipient  oxidation  at  the  surface  was  sufficient  alone  to 
effect  the  oxidation  of  all  the  parts  of  the  statue,  provided  it 
were  in  a  moist  aerated  ground.  We  often  find  in  the  earth 
copper,  which  externally  is  in  the  state  of  peroxide,  internally 
in  that  of  protoxide,  and  metallic  in  the  centre.  Iron  also  is 
frequently  seen  peroxidated  at  the  surface,  and  in  the  state  of 
protoxide  in  the  interior.  As  soon  as  oxygen  has  seized  on  a 
metal  in  a  moist  place,  it  is  propagated  successively  towards  the 
interior,  like,  as  it  were,  a  gangrenous  point,  and  is  replaced  by 
that  at  the  surface,  as  is  particularly  remarkable  on  uron ;  the 
moment  a  spot  of  rust  is  formed  on  it,  it  extends  in  all  directions." 

To  this  abstract  of  M.  Vauquelin's  paper,  we  shall  add  a  note 
on  the  same  subject  addressed  by  M.  Houton  Labillardi^  to 
the  Editors  of  the  Annales  de  Chimie.  The  subject  receives 
additional  interest  at  the  present  moment  from  its  analogy  to  the 
important  question  that  has  for  some  time  occupied  the  attention 
of  our  illustrious  countryman,  and  afforded  him  another  oppor- 
tunity of  exalting  the  splendour  of  his  own  fame,  and  of  benefit- 
ing his  country.  Our  readers  will  see  in  another  part' of  this 
number  of  the  Annab  the  details  of  Sir  Humphiy  Davy's  expe- 
riments on  the  means  of  preventing  the  action  of  sea  water  on 
the  copper  sheeting  of  our  ships,  and  the  simple  but  sagacious 
train  of  reasoning  which  led  to  dieir  institution.  We  must 
confess  that  M.  Labillardi^re's  explanation  of  the  oxidation  of 
the  Lillebonne  statue,  is  much  more  satisfactory  to  us  than 
M.  Vauquelin's.  Indeed  that  gentleman's  hypothesis  seems 
irreconcileable  to  the  fact ;  for  tin  and  lead  being  positive  metals 
with  respect  to  copper,  should  rather  prevent  than  promote  its 
oxidation.  J.  0.  C 


Note  on  the  Lillebonne  Statue.     By  M.  Houtou  Labillardiere, 
Professor  of  Chemistry  at  Ronen. 

We  cannot,  with  any  probability,  suppose  that  the  ancients 
*  MtLatnlludisieaiciibMlheoxidationtoilieBilTvuciiifliieiceof  Ibe^ttij^^l'-^ 
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formed  the  liUeboime  etatne  of  matter  so  friable  as  that  of 
which  it  is  now  cotapOBed,  «iDce  a  slight  effort  is  su£Scient  to 
break  off  pieces  of  it  of  considerable  tbickness  :  it  is  besides 
impossible  to  admit  that  coDclusioo,  for  many  parts  of  the  statue 
have  been  fixed  by  rivets  ;  neither  can  we  imagine  that  the  oxi- 
dation of  the  metals,  wluch  in  some  parts  is  complete,  and  in 
others  partial,  can  have  been  occasioned  by  any  accidental  cal- 
cination that  the  statue  may  have  undergone.  Theory  and 
experience  prove  that  were  the  oxidation  owing  to  the  combined 
action  of  heat  and  air,  those  parts  completely  oxidated  in  which 
the  copper  is  found  in  the  state  of  protoxide,  ought  to  be  in  that 
ofdeutoxide. 

There  is  a  fact  which  deserves  to  be  collated  with  the  present 
subject.  Most  bronze  medallions  found  under  the  same  circum- 
stances as  the  statue,  have  suffered  an  analogous  alteration, 
which  we  may  attribute  to  their  having  also  been  gilded  (as  we 
know  they  frequently  were),  for  common  medals  which  were  not 
gilt,  though  found  h^kewise  under  similar  circumstances,  either 
retain  their  metallic  properties,  or  pass  to  the  state  of  verdigris, 
like  copper  utensils  exposed  to  aii  and  moisture. 

The  oxidation  of  the  metals  of  which  the  statue  was  originally 
fotued,  is  derived  from  a  particular  cause  ascribable  to  the 
galjauic  effects  produced  by  the  contact  of  the  gold  leaf  with 
which  one  of  its  surfaces  was  covered,  with  the  copper  or  bronze, 
which  forms  its  basis. 

We  know  that  two  dissimilar  metals  develope  electricity  by 
contact ;  that  they  assume  different  electrical  states;  and  that  in 
the  case  of  copper  and  gold,  the  gold  becomes  negative,  and  the 
copper  positive.  A  voltaic  pile  constructed  of  those  two  metals, 
and  having  its  copper  extremity,  or  positive  pole,  terminated  by 
a  copper  wire,  and  its  gold  extremity,  or  negative  pole,  termi- 
nated by  a  gold  wire  ;  if  we  place  these  two  wires  in  a  vessel  of 
water,  and  put  the  pile  in  action,  the  water  is  decomposed,  its 
oxygen  goes  to  the  positive  pole,  and  combines  with  the  copper 
wire,  wbde  the  hydrogen,  being  incapable  of  combining  with  the 
gold  wire  of  the  negative  pole,  to  which  it  is  determined,  flies 
off  in  the  form  of  gas. 

The  Lillebonne  statue,  formed  chiefly  of  copper  alloyed  with 
a  smalt  quantity  of  tin,  and  covered  with  leaf  gold,  may  be  con- 
sidered as  a  voltaic  pile,  capable  of  producing  the  same  effects 
as  a  pile  whose  elements  consist  of  gold  and  copper.  The  statue 
having  been  buried  for  twelve  or  fifteen  centuries  in  moist  earth, 
determined  the  decomposition  of  the  water  by  galvanic  action, 
like  the  pile  in  the  preceding  case.  The  oxygen  of  the  decom- 
posed water  went  to  the  copper  and  combined  with  it;  the 
hydrogen  went  to  the  gilded  surface,  and  from  thence  escaped 
into  the  atmosphere.     The  number  of  years  that  the  statue  laid 
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buried  allowt  ui  to  conclude  that  this  actioD,  tbongh  alow*  has 
been  sufficient  to  produce  Buch  marked  effects  of  oxidation. 

The  same  reaaODiog  is  applicable  to  many  other  phsnomeaa, 
which  are  daily  occurring  before  our  eyes.  It  is  for  tbi*  reason, 
for  instance,  that  tot  are  obliged  to  attach  the  topper  sheeting  ^ 
our  ships  with  copper  nails,  and  not  teitk  nails  made  of  iron,  that 
the  contact  of  two  dissimilar  metals  may  not  give  rise  to  an 
electrical  action,  which,  bv  the  decomposition  of  the  water, 
would  speedily  determine  toe  oxidation  of  the  iron,  the  copper 
in  this  case  being  negative. 


Articls  v. 

Extraction  of  Selenium  from  the  iulpkureous  Deposits  left  in  the 
Manufacture  of  Sulphuric  Acid  from  Pyrites.  Translated 
from  the  German  of  M.  Lewenau,  by  M.  Kobinet,* 

M.  Lkwenac  has  presented  a  monogmph  on  selenium  to  tfafe 
Soci6t^  de  Pharmacie.  Having  been  desired  to  extract  what- 
ever is  interesting  and  new  in  me  Memoir,  I  have  been  occu- 
pied in  examining  the  work.  It  gives  a  complete  history  of  the 
discovery,  properties,  and  modes  of  obtaining  selenium,  con- 
densing in  one  view  all  that  is  known  of  this  substance,  from  the 
several  accounts  that  have  been  published  respecting  it,  since 
M.  Bettelius  discovered  it  in  1818.  But  independently  of  what 
be  has  borrowed  from  others,  M.  Lewenau's  b^atise  contains 
observations  which  belong  to  himself  alone,  and  have  appeared 
nowhere  else  ;  they  deserve  the  attention  of  chemists  in  general. 
M.  Lewenau  has  been  principally  occu[Hed  with  the  methods  of 
preparing  selenium,  and  the  following  is  the  process  he  has 
adopted.     I  give  it  exactly  as  he  has  detailed  it. 

"  One  pound  of  the  deposit  was  introduced  into  a  tubulated 
retort,  of  the  capacity  of  four  pints,  takin?  care  that  none  should 
adhere  to  the  sides ;  the  retort  was  placed  on  the  sand-bath,  and 
a  large  globular  receiver,  united  by  a  Woulfs  tube  to  a  flask  full 
of  water,  adapted  to  it.  The  apparatus  being  luted,  the  acid 
was  introduced,  in  the  proportion  of  eight  pounds  of  muriatic 
acid,  sp.  gr.  1-200,  to  tour  pounds  of  nitric  acid,  sp,  gr.  1-600. 
To  avoid  the  effects  of  the  violent  action  which  suddenly  takes 
place,  only  a  fourth  part  of  the  acid  was  introduced  at  first,  and 
carefully  poured  over  the  bottom  of  the  retort  by  means  of  a 
funnel  with  a  long  neck.  The  mass  immediately  be^an  to 
heat  and  swell  up,  and  to  ^ve  off*  a  considerable  quantity 
, of  red  vapours.     The  liquid  assumed  a  dark-grey  colour,  and 

'  Frau  ilie Joaaulde  Phtnoadc. 
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the  water  ih  tire  WotdTt  bottle  tooa  becmie  reMiah-r^aw. 
Wlien  the  action  of  the  acid  had  moderated,  a  pound  and  t  half 
more  waa  added ;  the  sanie  phenomena  occurrea  again,  and  were 
followed  by  a  fresh  introdnctioo  of  acid,  Next,  to  compete  Uie 
«ctu»  of  the  acid,  and  get  rid  of  the  now  iaert  liqoid,  it  waa  dis- 
tilled oTer  into  the  receiver,  with  a  g^itle  heat ;  the  dittillation 
was  accompanied  by  the  disengaeement  ofa  reddi«h*ydIow  gas; 
towarda  the  end  of  the  process,  the  neck  of  the  retort  was  Imed 
with  small  yellow  stellated  raystals,  very  pobably  a  binary 
ciMupound  of  selenic  and  mnrialio  acid,  which  disappeared  on 
increasing  the  heat.  When  almost  the  whole  of  the  exhanated 
hquid  was  thus  separated,  .the  remainder  of  the  acid  was  intro- 
duced, ia  separate  portioni,  as  before.  The  action  was  always 
Teiy  violent  on  each  addition  of  fresh  add,  and  it  was  neeeaaaiy 
■ereral  times  to  change  the  water  in  the  flaiik,  aaitlKcamesalu- 
reted  with  the  acid  vapours.  At  last,  all  the  liquors  were 
returned  into  the  retort  and  redistilled.  The  insoluble  residuum, 
and  the  sides  of  the  retort,  appearing  of  a  deep-red  colour,  at  if 
occasioned  by  pure  precipitated  seteninm,  the  solobiti^  of  which 
in  fuming  nitric  acid  had  be^i  demonstrated  by  direct  experi- 
ment, a  pound  aud  a  half  of  that  acid  Was  introduced  into  the 
retort,  and  distilled  with  a  gentle  heat  till  no  supernatant  hqnid 
nmained,  butwithoutentirely  redncingtheresiduaa to  dryness. 
Distilled  water  was  aSiised  over  the  residual  mass  at  the  bottom 
of  the  retort,  made  to  boil,  and  the  whole  then  poured  out  and 
filtered,  and  the  residuum  washed,  till  the  washingn  passed  off 
perfectly  insipid.  Hie  filtered  liquid  had  a  light-yellow  colour ; 
that  which  had  been  distilled  into  the  receiver  was  found  to  be 
slightly  seleniferous. 

"  In  order  to  separate  the  selenium  from  the  filtered  hqoor,  in 
which  it  existed  as  selenic  acid,  without  regard  to  the  metals  it 
might  contain,  sulphite  of  amnumia,  recently  prepared,  was 
employed,  which  threw  down  the  selenium,  in  the  form  of  large 
flakes,  of  a  cionabar^red  colour.  The  colourwasproportionatdy 
brighter,  as  the  quantities  precipitated  were  smaller.  The  pre- 
cipitation was  instaDtaneous,  and  preceded  by  slight  turbidness 
for  a  few  moments,  when  a  concentrated  eolation  was  acted  on ; 
but  if  the  koluUon  was  diluted,  precipitation  did  not  ensue  for 
some  time,  although  a  lai^e  excess  of  sulphite  of  ammonia  were 
added,  and,  which  ia  advantageous  in  aU  cases,  the  liquor,  at 
first  (dear,  became  coloured  (sometimes  at  the  expiration  of 
many  hours),  and  at  last  lurbid,  and  deposited  selemum.  In  a 
certain  state  of  dilution,  the  precipitate  was  black  or  dark-grey. 
The  selenium  thus  obtained  was  washed  with  cold  distilled 
water,  till  the  washings  ceased  to  precipitate  muriate  of  batytes ;  , 
five  or  six  washings  are  commonly  necessaiy ;  the  selenium  was 
then  dried  in  the  shade. 

"  To  obtain  the  small  portion  that  might  still  remain  in  the 
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solation  from  which  the  selenium  was  precipitated,  it  was  ev^xv- 
rated  to  two-thirds  of  its  bulk  ia  a  retort ;  by  these  means  small 
grev  spangles  were  obtained,  possessing  a  metallic  brilliancy, 
and  inahle  between  the  fingers :  they  were  metallic  selenium. 
The  concentrated  liquor,  mixed  with  sulphite  of  ammonia, 
afforded  a  iresh  quantity,  but  this  had  a  dirfy-brown  colour. 
The  acid  products  of  this  distillation,  collected  in  the  receiver, 
not  giving  any  precipitate,  nor  becoming  turbid  with  sulphite  of 
ammonia,  bars  of  zmc  were  immersed  m  it ;  the  liquor  being 
previously  divided  into  several  portions,  and  diluted,  to  avoid  a 
too  violent  action :  selenium  was  thus  deposited,  iu  dark-grey 
flakes,  with  a  brisk  disengagement  of  hydrogen  gas,  of  a  pecu- 
liar odour.  It  is  necessary  to  separate  these  flakes  speedily 
from  the  liquor,  or  they  soon  disappear.  The  selenium  thus 
obtained  was  washed  and  dried,  it  must  be  observed  in  this 
operation,  tbat  immediately  after  the  precipitation  of  the  sele- 
nium, the  bars  of  zinc  should  be  removed  from  the  acid,  other- 
wise there  is  danger  that  it  may  mis  with  the  metallic  particles; 
in  that  case,  it  is  advantageous  to  wash  them  with  water  acidu- 
lated with  sulphuric  acid.  Finally,  it  may  happen  that  all  ^e 
sdeninm  may  not  be  obtained  by  uiis  method,  for  zinc  does  not 
appear  to  be  capable  of  precipitating  it  wholly  from  the  solution. 

"  By  the  preceding  process,  one  pound  of  the  sulphureous 
deposit  afforded, 

GiM.  gn.       On.  tn>;. 
"  Red  selenium,  precipitated  by  sulphite  of\  -.     14  _  4(14.10 

ammonia j 

Dark-grey,  obtained  by  zinc 0    48  =    39-67 

Metalfic 0    12  =      9-92 

Impure,  brown    I      0=    69-07 

•10      2  =  592-82 

"  If  We  compare  M.  Lewenan's  process  with  those  successively 
adopted  by  M.Beixelius,  we  findit  very  superior  to  any  of  them. 
In  fact,  by  the  old  methods,  we  perform  many  useless  operations 
for  the  purpose  of  freeing  the  solution  01  selenium  from  all 
foreign  substances,  in  order  to  precipitate  it  in  a  pure  state. 
This  mode  had  serious  inconveniences,  in  consequence  of  the 
difficulty  of  separating  the  sulphuric  acid,  and  the  metallic 
oxides,  without  at  the  same  time  their  carrying  with  them  a  por- 
tion of  the  selenium.  M.  de  Lewenaa  avoids  this,  and  at  the 
same  time  obtains  a  lai^er  product  by  simplifying  the  operation," 

*  The  ni^mtoua  dqKnit  on  irtndi  M.Iiew<aauinadahiaei:periiiictil«,wiiprocii(ed 
fiom  m  lulphuiic  «cid  maDufactory  in  Uunguy ,  H.  Hoiri,  jud.  fau  repeated  the  pio- 
oe»  oa  the  Mlenifemug  aulphur  fMm  Fahlun,  and  obuined  a  much  Soulier  proponiim  of 
Bdeaium  than  wu  Dbtsined  hj  the  saAta^—Jfote  by  X.  RoKnel, 
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Article  VI, 

On  the  Natural  Arrangement  of  the  Pulmonohranchoua  Mollutca. 
By  John  Edward  Gray,  MGS. 

(To  the  Editors  of  die  Atmah  of  Fhihiophy.) 

GENTLEMEN,  Julg  5,  UM. 

Being  disBatigfied  with  the  arrangemeat  of  the  air-breBthin^ 
mollusca  proposed  by  Ferrussac  io  his  showy  work  on  the  Land 
and  Freshwater  Sbetls,  which  he  appears  to  nave  thought  imper- 
fect himself,  as  he  has  proposed  a  new  one  io  one  of  his  late 
numbers,  which  I  cODsider  to  be  more  artificial,  and  consequently 
inferior  to  his  former  order,  I  have  sent  you  a  sketch  of 
their  circular  disposition,  which  I  had  considered  as  the  proper 
linear  disposition  of  them  before  the  publication  of  Mr.  W.  S.. 
Macleay's  excellent  views. 

The  animals  of  this  order  of  moUusca  are  at  once  distinguished 
by  their  closed  pulmonary  cavity,  on  the  parietes  of  which  the- 
aerating  vesseU  are  reticulated.  They  all  breathe  free  air;  for 
those  animals  which  live  constantly  in  water  rise  to  the  surface- 
to  replenish  their  stock  of  that  fluid  so  essential  to  life.  They 
have  no  operculum,  and  this  latter  character  at  once  distin- 
guishes the  shells  of  this  family  from  the  Cyclostomidte,  which 
appear  to  be  the  connecting  family  between  them  and  tiie  Tur" 
btnids.. 

The  true  land  animals  of  this  group,  as  the  slugs  and  snails^ 
which  may  be  considered  as  the  type,  are  characterized  by  their 
teiitacula  alwuys  being  capable  of  being  withdrawn  into  them- 
selves, as  the  finger  of  a  glove,  and  hy  their  eyes  always  being: 
placed  on  a  pedicle  capable  of  similar  retraction ;  whereas  those- 
which  are  almost  constantly  found  in  or  floating  on  the  surface  of 
water,  as  the  Land-ears,  the  Pond  and  Shiem- snails,  are  fur- 
nished with  coutrRctile  tentacula  and  have  their  eyes  usually 
sessile  at  the  base  of  them.  The  groups  of  this  order  may,  there- 
fore, be  thus  characterized  : — 

1.  Ttntaculis  retractUibui,  ocutis  pedicillatis.    Terrestres. 

MolluBca  gasteropoda ^  ..     Lim acids. 

MoUusca   trachelipoda,  pullii  marginibus  iii-\  tj 


crassatis  . 


tiELlClDJE. 


3.  TentacuUs  contractilibvs.    Aquaticffi. 
MoUusca  trachelopoda,  paUii  marginihus  '""1.  Auriculad* 
crassatis,  testte  labio  muttiplicato J 
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MoUuscattachelopoda,  palliimsrgiuibiiateDui-*)  i^^^^^^^^^ 

bos,  testsB  Iftbio  sub  uniplicato / 

Mollusca  gasteropoda,  palfro  sAuti-foniu Onchidiauje. 


Hie  affini^  between  tiiese  families  is  bo  close  that  I  shall  not 
hare  much  mfficoltv  in  );>ointiog  Out  tbeir  connexion  one  with 
another.  Commen^uag  witb  thtt  Sl^s ;  tbey  are  conaected  with 
the  Snails  by  means  of  the  genus  Testacella,  and  indeed  it  is 
exceedingly  difficult  to  draw  the  line  of  demarcation  between 
tha  jAwUKt^  and  tibfe  HeUciia  in  the  present  imperfect  state  of 
*nr  knowledge  with  reeaid  to  th«  animals  of  the  latter  Atmily. 
But  th«r  shells  mar  he  Knovm  from  those  of  cdl  the  other  famihes 
by  their  month  bemg  closed,  when  th«  animal  is  at  rest,  by  a 
peculiar  membrane  which  is  caUed  an  Epiphragma,  or  Poma. 
The  Snails  ate  connected  to  the  Auriculadie  by  means  of  a  genns 
■Riaed  by  Fermssac,  Partuia,  which  has  tiie  eyes  sessile,  as  in 
the  lattciF  family,  and  also  has  the  peculianty  of  being  ovo>Tivi* 
parous :  therefore,  we  are  thus  led  to  the  Auriculada,  which 
are  mostly  aquatic,  or  at  least  found  in  marshes.  I  shonld  cer- 
tainly exclude  from  this  family  dte  genera  Pyramidelia  and 
Tomatelia,  which  Ferrussac  has  added  to  it,  and  place  them  in 
the  ikmily  Tvrbinids,  for  the  former  has  an  operculum  like  the 
Troclii,  formed  of  many  gradually  enlarging,  and  the  latter  like 
the  Natica,  formed  of  a  few  rapidly  iDcreasing  whories,  and  they 
both  have  the  pectiuobranchous  animals  of  the  latter  group ;  but 
I  wuuld  retain  the  genua  Pedipea  of  Adanson,  which  is  said  to  be 
marine,  in  this  family,  on  account  of  its  near  affinity  to  the  Aurt- 
ckla  nittHi  of  Lamarck  (the  Voluta  triplicata  of  Donovan), 
Vhich^  like  sereral  of  this  family,  is  found  in  salt  marshes,  or 
oituaries,  and  I  would  also  add  to  it  the  Volata  ffumirtta  of  Dt. 
M'aton,  which,  by  the  peculiar  form  of  its  outer  hp,  may  perhaps 
form  a  new  genus. 

From  this  family,  by  the  general  similarity  of  the  animals,  the 
general  habitat,  and  particularly  by  the  peculiar  form  of  the  shell 
of  Auricula  Dombeyana,  I  proceed  to  the  Lymneada,  which  are 
all  truly  aquatic,  and  usually  called  Pond  Snails,  and  which,  by 
the  addition  of  the  genus  Platiorbis  to  the  divisions  pointed  out 
by  me  in  Sowerby's  Genera,  will  form  a  very  complete  circle. 
From  thence,  by  means  of  the  much  shifted  genus  Atici/lus,  we 
are  led  to  the  (Juchidiada  which  only  differ  from  them  in  being 
destitute  of  any  shell ;  and  by  means  of  the  land  section  of  this 
family,  which  Fermssac  has  placed  with  the  Limacida,  we  are 
led  to  return  to  that  family,  thus  completiug  the  circle,  which, 
at  another  opporturaty,  I  stiall  attempt  further  to  illustrate. 

It  is  impossible,  till  more  is  known  of  the  animals  of  the  Snails, 
to  point  out  distinctly  the  analogy  between  the  genera  of  the 
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fiuniiies  Limecidte  and  HeHcOe!  bat  aa  »  proof  tbtt  nnh  &&»• 
lo^  do«a  exist,  I  nted  only  obsarvc  that  Femiasac  6as  aamed 
two  of  the  genere  of  tlui  lattw  fuaily  Hehcarim  and  Hdievlimmx, 
00  account  of  their  Binilarity  to  the  gatera..lnow  and  JJamx  of 
the  fonoer  faioily. 


Article  VII. 


DtKription  of  an  improved  Rain  Gauge,    By  Mr.  0«orge  Chi^ 
ton,  Lecturer  on  Cheauatry.* 

The  quantity  of  rain  that  falls  in  any  particular  district  bein^ 
an  importaot  item  in  Meteorology,  any  improvement  in  th<^ 
instruments  of  observation  by  which  that  quantity  can  be  deter- 
mined coiwctly  must  be  acceptable  to  the  cultivators  of  that 
department  of  science.  In  the  common  construction  of  the  raiQ 
gauge  several  causes  of  error  are  manifest,  which  when  taken 
separately,  might  be  deemed  trivial,  but  whose  combined  effect 
is  such  as  every  accurate  observer  must  be  desirous  of  avoiding. 
It  is  well  known  that  fluids  undergo  changesiu  bulk  by  changes 
of  temperature,  as  well  as  by  those  of  Earometrical  pressure; 
and  that  any  mode  of  measuring  the  dimensions  of  a  fluid,  ex- 
posed to  the  influence  of  these  fluctuating  causes,  provided  iC 
does  not  make  due  allowance  for  them,  must  be  erroneous. 

In  addition  to  these  causes  of  irregularity,  the  cohesion  of  the 
fluid,  which  is  necessarily  connected  with  the  measaiement  by 
graduated  rods,  renders  it  impossible  to  determine  the  true 
height  of  it. 

Sut  besides  these  obvious  causes  of  inaccuracy,  the  fluid  in 
tile  common  construction  of  the  rain-^uge  is  too  much  exposed 
to  spontaneous  evaporation.  This  might,  in  part,  be  remedied 
by  narrowing  the  neck  of  the  funnel,  but  here  another  difficulty 
arises  :  if  the  aperture,  by  which  the  water  enters  the  gauge  be 
too  small,  the  funnel,  in  a  smart  shower,  mieht  be  filled  to  over- 
flowing; by  which  apart  of  the  water  would  be  lost. 

The  followiue  is  a  description  of  a  rain  gauge  constructed  on 
principles,  by  the  help  of  which,  the  quantity  of  rain  that  falls 
into  it  can  be  accurately  determined  in  inches  of  altitude  with- 
out being  affected  by  the  causes  of  error  alluded  to  above. 

An  essential  part  of  the  rain  gauge  is  a  prismatic  vessel,  figs.  1 
and  2  (see  p.  1 13),  whose  top  and  bottom  are,  each  10  inches 
aqnare,  inside  measure,  with  any  convenient  height. 

This  ifl  all  that  is  necessary  for  occasional  experiments,  as  for 
instance,  to  determine  the  quantity  of  rain,  snow  or  sleet,  that 
may  fall  in  winter  when  the  evaporation  is  inconsidenible ;  or 
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the  qoantity  of  rain  that  falls  in  a  single  shower,  at  any  other 
season.  But  to  answer  all  purposes,  it  must  be  providea  with  a 
'  cover,  in  the  centre  of  which  is  inserted  a  funnel,  whose  top  has 
the  same  area  as  that  of  the  top  or  bottom,  of  the  prismatic 
vessel  above.  To  prevent  evaporation,  the  orifice  of  the  funnel 
is  furnished  with  a  valve  against  which  a  weak  spring,  attached 
to  the  inside  of  the  cover,  presses  with  a  force  just  sufficient  to 
close  it,  but  which  is  overcome  by  the  weight  of  a  few  drops  of 
tain.  It  is  evident  that  in  a  shower  the  water  will  open  the 
Talve,  and  after  it  has  passed  iuto  the  body  of  the  gauge,  the 
valve  will  close  the  ori6ce  again,  suffering,  however,  the  drain- 
ings  of  the  funnel  to  pass  along  the  pendant  wire  by  cohesive 
attraction. 

This  top,  with  its  funnel  and  appendages,  may  be  fitted  on  the 
body  of  the  gauge,  like  the  Ud  of  a  common  tea-canister. 

The  water  being  thus  introduced  into  the  gauge,  the  method 
of  determining  its  altitude  in  inches  and  decimal  parts  depends 
upon  the  following  fundamental  statements,  in  connexion  with 
the  simple  operation  of  weighing  the  water  in  the  gauge. 

Fundamental  Principle. 

A  cubic  inch  of  distilled  or  rain  water,  under  a  medium  pres- 
sure and  temperature,  weighs  252-525  grains,  according  to  the 
latest  corrections.  Now  this  number,  multiplied  by  100,  the 
area  of  the  funnel,  in  square  inches,  or  that  of  the  top  or  bottom 
of  the  body  part  of  the  gauge,  gives  25252-5  grains  for  the 
weight  of  100  cubic  inches  of  water.  Supposingtnis  quantity  of 
water  in  the  gauge,  it  would  evidently  form  a  sti-atum  on  the 
bottom  of  one  inch  in  height;  and  if  we  conceive  this  stratum  to 
be  divided  by  honzontal  sections  into  100  equal  parts,  these 
parts  would  form  strata,  each  of  which  would  be  the  ro^th  of  an 
inch  in  height ;  and,  being  equal  to  a  cubic  inch,  would  weigh 
252-525  grains.  Let  us  further  suppose  that  one  of  these  strata 
is  subdivided  into  10  equal  parts  by  sections  in  the  same  direc- 
tion, each  of  these  parts  would  evidently  form  a  stratum  of  water, 
whose  height  would  be  only  the  .,-j!,pjfth  part  of  an  inch ;  and 
being  equal  to  the  10th  part  of  a  cubic  inch,  would  weigh 
25-2625  grains. 

Having  then  the  weight  of  100  cubic  inches  corresponding  to 
one  inch  in  altitude ;  the  weight  of  one  cubic  inch  to  the  Trgth 
of  an  inch ;  and  the  -y^th  of  a  cubic  inch  to  tlie  TttW^  P^  '^^  ^n  . 
inch ;  it  is  easy  to  see  that  the  height  of  the  water  in  the  gauge 
may  be  obtained  by  making  one  or  other  of  the  above  numbers  a 
ditisor  to  the  coiTected  weight  of  the  water,  in  troy  grains:  But 
this  trouble  is  rendered  unnecessary  by  the  use  of  the  following 
tables :-~    ' 
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Table  2.  Forndudng  Avoir- 

Table  1.  Troy  Weight. 

dupoii  We^ht. 

Gnms. 

T«yffri«. 

One  pound  troy,  =  5760 

One  pound  avoir- 

OneooDce,           =     480 

dupois,          =  7000 

One  drachm,         =       60 

Half  pound,       =  3600 

One  scrapie,         =      20 

£  of  a  pound,     =   1750 
Two  ounces,       =     875 

One  ounce,         =     437-5 

Half  ounce,        =     218-75 

Quarter  ounce,  =     109*376 

CotT«d«d  wogfat  of 

'^°3S^'^ 

CanctEd  wdglit  of 
wmutapvataoj. 

Mde  in  incSa. 

25-2626 

0-001 

2625-260 

0-10 

50-6050 

0-002 

5050-500 

0-20 

75-7676 

0-003 

7575-760 

0-30 

101-0100 

0-004 

10101-000 

0-40 

126-2625 

0-005 

12626-250 

0-50 

161-5160 

0-006 

15151-600 

0-60 

176-7675 

0-007 

17676-750 

0-70 

202-0200 

0-008 

20202-000 

0-80 

227-2726 

0-009 

22727-260 

0-90 

262-526 

0-010 

26252-500 

1-00 

506-050 

0-020 

60506-000 

2-00 

767-676 

0-030 

75757-600 

3-00 

1010-100 

0-040 

101010-000 

4-00 

1262-626 

0-050 

126262-600 

5-00 

1616-150 

0  060 

161615-000 

6-00 

1767-676 

0-070 

176767-500 

7-00 

2020-200 

0-080 

202020-000 

8-00 

2272-725 

0-090 

227272-600 

9-00 

252625-000 

10-00 

An  Example  showing  the  TJte  of  the  TahUs. 

Suppose  the  weight  of  the  water  in  Uie  gauge  corrected  by 
subtracting  the  weight  of  the  gauge,  to  be  201b.  5^  ounces 
avoirdupois,  required  the  height  or  number  of  inches  of  rain? 


1.  From  Table  2. 
lb.     ,02. 

20    6+   = 


lib.  = 

=  7000  en.  which  x  20  =  14000 

4  01. 

1750 

1  dii. 

437-6 

ido. 

=                          218-76 

s  the  weight  in  grs.    142406*25 
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3.  If  Um  vt^ht,  reduced  to  grainB,  be  found  in  Table  3,  the 
correspoodiDg  height  will  be  found  oppoeita  to  it  in  the  adjoining 
coluno  i  but  w,  in  this  example,  it  u  not,  take  the  nearest,  less, 
number  to  it  from  the  table,  and  subtract  it  from  the  wei^t  of 
the  water,  marking  the  correspooding  height  in  inches,  Sec. 
Enter  the  table  a  Becond  time  with  the  difference  and  take  the 
nearest  2eM  number  to  it,  tc^etherwith  its  correspondent  height, 
which  sid)tract  from  the  diderence,  and  with  the  remainder  enter 
the  table  again,  if  necessary,  thus, 

Conw. 

Weight  of  mux     pondoit 

iDgnini.  hdght. 

The  nearest  number  in  the  table,  less  than  142406'25, 

which  must  be  subtracted,  is 126262-6  500 

Diffiirence 16143-75 

The  next  namber  in  the  table,  less  than  the 
differeiice,is , 15151'S  0-60 

which,   when  subtracted,    leaves  the  re- 
mainder          092-25 

The  nearest  number  corresponding  to  the 
remainder  in  the  table,  is 1010-1  0-04 

Tlie  sum  of  the  corresponding  heights  gires Inches  6*64 

It  is  obviously  not  necessary  to  be  restricted  to  either  the  form 
or  the  size  of  the  above  described  gauge.  If  t)ie  cviindric^ 
fonn  be  thought  to  possess  any  advantages  over  that  of  a  square 
prism,  it  U  easy  to  find  the  diameter  of  a  circle  whose  area  shall 
be  equal  to  100  square  inches,  by  the  well-known  rule,  viz.  d  = 

\/viiiT'  ^^^^  ^  represents  the  diameter,  a  the  area,  and  -7854 
the  area  of  a  cirde,  whose  diameter  is  unity.  If  any  other  size 
should  be  thought  more  convenient,  as,  for  instance,  one  whose 
area  is  only  half'ofthat  of  the  above-described  gauge,  the  same 
rule,  if  cyhndncal,  will  give  the  corresponding  diameter,  or  if  a 
square-mouthed  one  ha  preferred,  the  side  of  the  square  is 
obtained  by  extracting  the  square  root  of  fifly.  But  it  must  be 
remembered  that  whatever  relation  the  area  we  pitch  upon  may 
bear  to  100  square  inches,  the  same  relation  will  subsist  oetween 
the  final  result,  and  that  which  is  given  by  the  tables  :  thus  if  the 
area -of  the  gauge  be  fifty  square  inches,  as  this  is  the  half  of 
100,  ire  must  tuce  half  tJie  sum  of  the  tabular  heights  for  the 
true  altitude. 

It  m  not  necessary  to  be  very  particular  in  the  choice  of  a 
balance ;  a  pair  of  good  common  scales  will  answer,  with  true 
weights,  either  ^y  or  avoirdupois.    The  gauge  may  be  made  of 
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tin,  or  sheet  iron  pftinted  or  japanned,  but  copper  is  more  dura- 
ble. The  area  oi  the  funnel,  and  that  of  the  top  of  the  body 
part,  are  the  only  parts  that  need  attention  in  the  constructioQ. 
These  ought  to  be  made  tolerably  exact.  A  strong  hoop  should 
be  fixed  around  them  on  the  outside  to  preserve  their  figure  true. 

In  every  operatioi^  of  weighing,  the  weight  of  the  gauge, 
moistened  in  the  inside,  must  oe  deducted  from  the  gross  weight; 
the  remainder  is  the  corrected  weight  of  the  water  with  which 
the  tables  must  be  entered. 

In  the  case  of  hail,  snow,  sleet,  or  frozen  water,  being  in  the 
gauge,  it  is  aot  necessary  to  melt  its  contents  into  water,  as  the 
changes  effected  by  temperature  and  pressure  make  no  differ- 
ence m  the  weight. 

The  use  of  scales  and  weights  may  be  dispensed  with,  by  sub- 
stituting a  steelyard,  so  constructed  that  the  movable  weight  on 
its  arm  might  indicate  by  its  position,  not  the  weight,  but  the 
inches  and  decimal  parts  of  its  corresponding  altitude,  without 
reference  to  the  tables,  and  without  ctuculation. 

Tlie  advantages  of  this  method  of  finding  the  quantity  of  rain 
in  linear  inches  of  altitude,  will  be  appreciated  by  adverting  to 
the  circumstance  of  our  having  a  tangible  quantity,  as  an  unerr^ 
ing  guide  to  that  which  is  nearly  imperceptible.  Twenty-five 
grains  and  a  half,  a  sensible  quantity  in  a  good  balance,  point- 
ing out  the  difficultly  visible  division  of  the  ■y-n'eT'''  P^  *^^  'U' 
inch.  Suppose  the  problem  reversed ;  that  the  cubical  contents 
of  the  water,  or  its  weight,  were  required,  from  the  observed 
altitude.  The  chances  of  error  would  all  be  against  the  accunu^ 
of  such  a  determination.  The  difficulties  of  the  task,  indepen- 
dently of  the  aforementioned  causes  of  variation,  would  evidently 
be  iasurmountable. 

I  had  a  gauge  constructed  on  this  principle,  twelve  or  fourteen 
years  ago,  for  my  friend  Dr.  Akerly,  who  informs  me  that  it 
answered  the  end  extremely  well.  This  testimony  in  its  favour 
is  not  among  the  least  ofthose  considerations  that  have  induced 
me  to  make  it  more  generally  knowot  G.C. 
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Kg.  1,  represent*  the  tain  gaUge  in  perspeoliw. 

Fig.  4,  '»'a.  vertical  flection. 
■  a  thft  body  of  the  C«oge,  F  its  flinnel,  I.  th*  M  Ot  td*W, 
»  the  valve,  hinged  to  the  16*et  oria^e  of  thfe  fbond,  t  Uw  sprint 
toclowthfe  v»lt*,»awire  to  conduct  the  drainiugsef  the  (Unnel 
into  the  body  of  the  gauge. 
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Oh  Baryto-Cakite,    By  H.  J.  Brooke,  FRS.  &e. 
■  -(To  the  BditMB  of  the  Aimait  <^  PkUotophy,) 

GENTLEMEN,  Jf'y  15,  ISM. 

Mr.  Brouohton,  before  he  left  London,  favoured  toA  wiUi 
■pecimeus  «f  a  mitieral  from  Cumberland  which  had  been  eoa- 
«ideved  to  be  carbooate  of  barytes,  but  it  wfte  very  evident  that 
the  cryatala  did  not  r«Hemblt  the  ordiaaiy  figurea  of  oarbooMe 
of  b&rytei>  and  tJte  Bubitanoe  was,  therefore,  regu-ded  by  Mr. 
Broogbtoa  as  toteethiug  new. 

The  external  surfaos  of  the  apectmens  ia  coated  with  sutphote 
of  bafy tea ;  but  the  iatemal  liiau  frequently 
oontaicja  caVitiee  which  are  lined»  and 
nearly  fiUed  with  crystola.  The  primary 
form  of  these  is  an  pftu^ue  r/tombie pmmy  as 
shown  in  the  annexed  figure,  the  cleavan 
being  parallel  to  Iha  planea  P>  M,  and  M  . 

PonM,orM' 102*  54' 

Pona. 147     34 

PobA 106       8 

MonM' 106    54 

Moa* : 143    27 

AU  the cryttals i have  eeen  ue  nnodified on soueof  the  edges 
and  angles,  and  are  lengthened  in  the  direction  of  tJie  edges  of 
the  modifying  planes,  presenting  the  character  of  prisms  termi- 
nated btf  tit  fright  planes  P,  a,  M,  and  h,  of  the  figure.  The 
modifying  planes  are,  however,  so  numerous,  irregular  and  dull 
in  my  specimens,  that  1  have  not  obtained  sufficiently  good  or 
corresponding  measurements  to  enable  tne  to  ascertam  their 
character,  and  they  are,  therefore,  omitted  in  the  drawing. 

The  mineral  is  translucent  with  a  slight  Unge  of  a  yellowish- 
brown  colour.  ■ 

lUi  lustre  rather  more  waxy  than  carbonate  of  barytee. 

Its  hardness  is  between  that  of  carbonate  uid  fluate  of  lime. 

Its  specific  gravity,  as  ascertained  by  Mr.  Children,  is  3'66. 

The  pame  baryto-calcite  has  been  given  fVom  its  chemical 
compositiou,  as  ascertained  by  Mr,  Children. 

•  The  mew  ipedfic  gnrity  of  CKboutt  of  bHjrtM        dtttMaa  if  Ibdij^ifli^ 
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Chemical  Examnation  of  the  Batyto-Calcile.    By  J,  0,  Chil- 
dren, FRS.  fcc. 

Witli  the  blowpipe  thin  mtner^  exhibits  the  JbUowifij^  du- 
ractera. 

In  the  forceps,  in  the  osidating  flame,  it  neither  flises  ndr 
decrepitates ;  its  surface  becomes  greeU,  and  the  point  of  the 
flame,  beyond  the  assay,  assumes  a  liffht  greenisb-yetlow  colour. 
In  tiie  reducing  flame  the  superficiu  green  colour  dissppeui. 
Hie  assay,  ailer  being  ignited,  orcwns  moistened  turmeric  pfcMr. 

Heated  to  redness,  in  a  gtaai  tube,  it  merely  gives  off  a  lu^ 
moisture. 

By  heat  ihe  assay  beoomes  strongly  phosphorescent,  shining 
with  a  paIe>yeUow  light,  very  simtmr  to  that  of  the  oommon 
glow-worm. 

WUh  soda,  on  the  platina  wire,  in  the  oxidating  flame,  it  gives 
a  bluish-green  opaque  mass.  In  the  reducing  &ime  the  green 
colour  is  discharged. 

With  borax,  in  the  oxidating  flame,  dissolves  readily  iato  a 
perfectly  diaphanous  globule  of  a  beautiinl  light  amethystine 
colonr.  The  globule  retains  its  transparency  in  the  rtaacing 
flame,  but  entirely  loses  its  colour. 

with  salt  of  phosphorus,  dissolves  very  readily ;  the  globule  ia 
perfectly  transparent,  and  in  the  oxidating  flame  yellow  while 
hot ;  when  cold,  colourless.  In  the  reducing  flame  the  globule 
is  colourless,  and,  while  hot,  tmnsparent ;  when  colcl,  its  trans- 
puency  is  slightly  disturbed. 

Analysis. 

To  ascertain  the  proportions  of  its  elements,  I  dissolved  the 
minend  in  muriatic  acid,  diluted  the  solution  very  lately  irith 
distilled  water,  and  precipitated  the  barytes  by  sulphate  of 
ammonia ;  boiled  the  precipitate  to  take  up  any  sulphate  of  lime 
that  might  have  been  thrown  down,  filtered,  and  washed  the 

ftrecipitate,  till  the  washings  ceased  to  give  any  cloud  with  oxa- 
attt  of  ammonia,  adding  the  washings  to  the  eolutioa  from  which 
the  annate  of  barytes  bad  been  separated.  The  solution,  being 
first  reduced  by  evaporation,  was  then  boiled  widi  a  scdution  of 
carbonate  of  potash,  which  threw  down  the  lime  in  the  state  ia 
whiah  it  originally  existed  in  the  mineral,  TVeated  in  this 
aunno-,  20  gcs.  gave 

Oniu. 
Sulphate  of  barytes  15-56  grs-Koarbonate  of  btfytes  13-18 
Carbonate  of  lime. > 6*72 


A  minnte  portion,  not  exceeding  one  or  two-tentl^^(f^^minf 
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ratnained  undissolved,  and  consitited  chiefly  of  solphate  of 
luuytes.  Traces  of  iron  and  manganese  were  also  obfauned,  as 
previously  indicated  by  the  blowpipe,  but  I  could  not  detect  any 
appearance  of  magnesia.  The  mineral  effervesces  of  conrse 
▼ery  strongly  with  acids,  and,  when  finely  pulverised,  its  powder 
has  a  verylight  flesh-coloured  or  rosy  tint. 

According  to  Brande's  Table  of  Prime  Equivalents,  the 
weight  of  the  atom  of  carbonate  of  barytee  is  to  that  of  carbonate 
of  lime  as  100  :  50,  or  as  2  :  1.  The  theoretical  composition  of 
Ibis  mineral,  therefore,  (disregarding  the  insolable  sulphate*  and 
the  metallic  oxides,  as  not  essentiu  to  it)  accords  very  iieariy 
withi  that  obtained  by  experiment,  as  appears  below  : 

Carbonate  of  barytes 

Carbonate  of  lime 33-33  . 


Hence  we  may  consider  it  as  containing  an  atom  of  each 
element. 


AaTici.E  IX. 

On  the  Trantmiiiion  of  Electricity  through  Tuba  of  Water,  ifc. 
By  Mr.  Lewthwaite. 

(To  the  Editors  of  (he  Annah  of  Philosophy.^ 

GENTLEMEN,  ,  Kolherh(ae,Jmlg9,imt- 

Allow  me  to  intrude  myself  on  your  pages  to  correct  an 
error  committed  by  Mr.  Woodward  in  the  last  number  of  the 
Atmalt. 

Mr.  W.  sa^s,  the  effects  of  electricity  on  loose  gunpowder 
when  transmitted  through  tabes  of  water,  were  communicated 
by  me  to  Mr.  L.  some  time  previous  to  the  publication  of  his 
letter. 

The  natural  inference  to  be  drawn  from  this  sentence  is,  that 
I  am  indebted  to  him  for  the  experiment  in  queetton.  lliis,  I 
can  assure  Mr.  W.  is  not  the  case ;  it  was  originally  communi- 
cated to  me  by  Mr.  Tuther  about  fourteen  years  ago.  The 
experiment  relative  to  the  conducting  power  of  ether,  alcohol, 
and  acids,  published  in  the  Institution  Journal,  originated  while 
I  was  experimenting  with  the  water  tube,  nor  had  I  the  least 
idea  that  Mr.  W.  was  investigating  the  conducting  power  of 
those  floids  until  some  time  after  the  publication  of  my  letter. 
I  am.  Gentlemen,  your  humble  servant, 

JoHK  Lewthwaite. 

P.  S.  Ad  accountof  the  experiment  offiringlooee  gunpowder 
by  the  water  tiibe  may  be  found  in  Imisoa's  Ejementa  of  Science 
and  Arts,  vol.  i.  p.  469. 
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Article  X. 

On  the  Nature  of  the  Acid  and  SaSne  Matter*  mualfy  existing 
in  the  Stomach  of  Animals.    By  William  Prout,  MD.  FRS.* 

That  a  free,  or  at  least  aa  nnsatiirated  acid  nsnaOy  exists  in 
the  stomachs  of  animals,  and  is  in  some  manner  connected  with 
the  important  proceas  of  digestion,  seems  to  have  been  the  gene- 
ral opinion  of^  physiologists  till  the  time  of  Spallanzani.  This 
illustrious  philosopher  concluded,  from  his  numerous  experi- 
ments, that  the  gastric  fluids,  when  in  a  perfectly  natural  state, 
are  neither  acid  nor  alkaline.  Even  Spallanzani,  however, 
admitted  that  the  contents  of  the  stomacn  are  very  ^neratly 
acid  ;  and  this  accords  not  only  with  my  own  ohservation,  but 
with  that,  I  believe,  of  almost  eveiy  individual  who  has  mads 
any  experiments  on  the  subject. 

With  respect  to  the  nature  of  this  acid,  very  various  opinions 
have  been  entertained.  Some  of  the  older  chemists  seem  to 
have  considered  it  as  an  acid,  3td  generis:  by  others  it  was 
BuppoBed  to  be  the  phosphoric,  the  acetic,  the  lactic  acid,-|-  SCc. 
No  less  various  have  been  the  opinions  respecting  its  origin  and 
use ;  some  supposing  that  it  is  derived  from  the  stomach  itself, 
and  is  essential  to  the  digestive  process;  others,  that  it  is 
derived  from  the  fbod,  or  is  a  result  of  fermentation,  &c. ;  in 
short,  there  seems  to  be  no  physiological  subject  so  imperfectly 
understood,  or  concerning  which  there  has  I>een  sach  a  variety 
of  opinions. 

Toe  object  of  the  present  communication  is  to  show,  that  the  ' 
acid  in  question  is  the  muriatic  acid,  and  that  the  salts  usually 
met  with  in  the  stomach  are  the  alkaline  muriates.  As  to  the 
origin  and  use  of  these  principles,  as  well  as  the  occasional 
appearance  of  other  acids,  Su:.  in  the  stomach,  I  reserve  what  I 
have  to  say  on  these  subjects  till  a  fiiture  opportunity,  and  shall 
merely  remark  at  present,  that  the  facts  now-adduced  seem  to 
be  intimately  connected,  not  only  with  the  physiology  and  patho- 
logy of  the  digestive  process,  but  with  otiier  important  animal 
fanctioQS. 

Having  ascertained  the  circumstances  above-mentioned  in  a 
general  manner,  and  by  means  which  it  would  be  here  unneces- 
sary to  detail,  an  attempt  was  made  to  contrive  some  unexcep- 

•  FramtbeFhiloHphlMlTmnoctiniifor  ISU,  Full. 

+  After  I  had  diMOTCied  the  priadpal  fact  tdMcd  in  Ihttpncr,  I  wu  uupnud  to 
find  how  Dcariy  Seraoli  had  come  to  tlw  aame  copdunon.  Ms  did  not  indeed  come  to 
the  condiuioii,  M  fluM  I  out  Mcertain,  dut  ftce  miuiatif  add  e)diti  in  ^uomai^ 
hot  he  adTanced  the  omi^m,  that  dkc  muriatit  add,  tn  union  with  ■■nmnni^j  found  in 

Bespoli'i  o^erimcnu  I  hne  Mm  it  In  Johnioa'a  Aauaal  Che- 


b,GoogIc 
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tionable  method  by  which  their  truth  might  not  only  be  satta- 
factorily  demonstrated,  but  at  the  game  time  that  the  relative 
quantities  of  the  different  principles  might  be  determined  :  afler 
vwious  Mtonpts,  tbQ  followiog  proceaseB  were  adopted  for  the** 
pvroofca. 

The  contents  of  the  stomach  of  a  rabbit,  fed  on  its  natural 
food,  were  remored  immediately  afler  death,  Und  repeatedly 
dilated  inoold  distilled  water  till  they  ceased  to  impart  any 
thina  to  that  fluid.  The  whole  of  these  different  portions  of 
fluid,  which  always  exhibited  Btrong  aod  decided  marks  of 
acidity,  were  then  intimately  mixed  together,  and  after  being 
allowed  to  settle,  were  divided  into  four  equal  portions.  1.  The 
first  of  these  portions  was  evaporated  to  dryness  in  its  naturd 
state,  and  the  residuum  burnt  in  a  platinum  vessel;  the  saline 
matter  left  was  then  dissolved  in  distilled  water,  and  the  quan- 
tity of  muriatic  acid  present  determined  by  nitrate  of  silver  in 
the  usual  manner ;  the  proportion  of  muriatic  acid  in  union  with 
^_fixed  alkali,  was  thus  determined.  Q.  Another  portion  of  the 
original  fluid  was  supersaturated  with  potash,  then  evaporated  U> 
dryness,  and  burnt,  and  the  muriatlo  acid  contained  in  tlie 
saline  residuum  determined  as  before.  In  this  manner  the  total 
quantity  of  muriatic  acid  present  in  the  flnid  was  ascertained. 
3.  A  third  portion  was  exactly  neutralised  with  a  solution  of 
potash  of  known  strength,  and  the  quantity  required  for  that 
purpose  accurately  noticed.  This  gave  the  proportion  of  free 
acid  present ;  and  by  adding  this  to  the  quantity  in  union  with 
a  fixed  alkali,  as  determined  above,  and  subtracting  the  sum 
from  the  total  quantity  of  muriatic  acid  present,  the  proportion 
of  acid  in  union  with  ammonia  was  estimated.  But  as  a  check 
to  this  result,  the  third  neutralised  portion  abovementioned 
was  evaporated  to  dtyness,  and  the  muriate  of  ammonia  expelled 
by  heat,  and  collected.  The  quantity  of  muriatic  acid  this  con- 
tained was  then  determined  as  before,  and  was  always  found  to 
represent  neariy  the  quantity  of  muriate  of  ammonia  as  before 
estimated ;  thus  proving  the  general  accuracy  of  the  whole 
experiments  beyond  a  doubt.  4.  The  remaining  fourth  portion 
of  the  original  fluid  was  reserved  for  misceilaneous  expenments, 
and  particularly  for  the  purpose  of  ascertaining  whether  it  con- 
tained any  other  acid  besides  the  muriatic.  The  experiments 
abovementioned  seemed  to  preclade  the  possibility  of  the  pre- 
sence of  any  destructible  acid ;  and  the  only  known  fiKed  acids 
likely  to  be  present  were  the  sulphuric  and  phosphoric;  the 
muriate  of  bary tes,  however,  neither  alone,  nor  with  the  addition 
of  ammonia,  produced  any  immediate  precipitate,*  showing  the 

■  It  wKj  be  proper  to  Temack,  thkt  MnmonU,  after  aome  tfanc,  cAueed  a  flooeulent 
pMdpimte,  conriMlng  of  the  estihy  phosphite*  in  union  iriih  v^ttshls  ind  imiinBl  mat- 
ter, nnd  that  after  coipbiwtioii,  tneea  of  »all*ui*!  "id,  the  Teanlt  of  (hat  piooea,  wei« 
TOT  perceptible.  But  it  is  eridenl,  ftom  tlu  experintmt  rdated  in  the  text,  that  nei- 
thetofthoeaddipceviouBlrexinediittliGin^inal  fluid  in  a  free  state.         i  >(HML' 


l^i.l 


Nr*  0«y  em  J*iifiiiw4ti^ 


H9 


db«m)c«  of  tbiew  two  twids  In  ^ty  ■•wtttlf  qvaa^,  wd  peUU 
further  coafirmiBg  the  resultft  w  lw<kr9  Qbtaioed. 

In  thia  atutoer  tlia  threo  foUoving  rWulU,  4«leaUd  f^oin  ft 

TBiiety  of  others  of  »  •imUar  mtsrej  wiuro  pbtaiq^d. 


Muiiatic  acidinuQioa  vitli  afiied  alkali* ,. 

— 1 ip?M  ammonia  . . , , . 

I   '  in  a.  free  or  wttatvrated  state . 


0-40 
2-72 


Total 


3-37 


3-93 


4*83 


TfaeBe  rtonlti  then  seem  to  demoBatrttCT  that  fne,  orkt  least 
VDSi^urated  mwiatie  aoid  iq  no  small  quantity  cxistB  in  th» 
Btoiuaoh  of  these  animals  during  the  digestif  procosa  (  and  I 
have  aicflrtained,  in  a  genatal  manner,  that  the  same  is  the  «Me 
in  the  stomach  of  the  hare,  the  h«rae,  the  cali^  and  thedoff.  I 
hava  idso 'Uniforaly  found  free  mtuiatio  aoid  in  gieat  ftbuocwnes 
in  the  aotd  fluid  ejected  from  the  human  stomach  in  lovere  casea 
of  dyspepsia,  as  the  following  examplea  show.  The  ori^aal 
quantitiea  of  the  floids  operated  on  of  oonrae  were  variiHiB,  but 
for  the  sake  of  conparison  they  are  reduoed,  in  tha  foUowiag 
table,  to  one  pint,  or  16  fluid  ounces,  which  quantity,  in  three 
instances  (selected  from  many  othera),  was  found  to  contaia  of 


Muriatic  acid  in  union  with  z^xed  alkali . , . 
•-  with  ammoniaf  ■ 


■^  ia  A Jree  orimsaturated  state 


N«,i.  N<>.». 

0-0     0-0 
6-13  4-63 


Na.». 

5-39 
4-2S 

!0^ 


AnncxK  XL 

Oh  tkt  Arraagemnt  <^ Papilioaida.    By  J.  E.  Gray,  MGS. 

(To  the  Editors  of  the  Annals  of  Pkilosiiphtf.) 

GENTIJ:M£N,  ^«ly  7,  ISif. 

Mr.  F.  CuviKsbasobsierved  that  sufficient  att«atioahas not 

been  ptud  by  modem  natnialists  to  the  works  of  I^nneus,  and 

*  Far  the  uke  of  analogr,  the  chtotinc,  In  unirm  with  the  biMs  af  ttxtJUed  tiVtiB,  in 
reduced  in  (Ml  table  ui^  the  (bllawing  u  tlw  sute  of  iputiiUo  add. 

+  1  Wc  oerei  u  mqn  dwn  «i«  inaUKCB  (T^o.  3>  of  tka  •baf«  uWs)  b««n  nbU  H 
detect  «ay  sentible  quanticy  of  tlic  niurut«  of  B\iirnonU  in  the  fliutl)'  ejected  tnna  the 
husiui  Blomoch  ;  ud  upon  inquiry  of  Sir  Aetlcy  Cooper,  vho  wan  kind  enmigh  ta  " 
idihmevlthihvfluidfof  examin^icii,  IwasinfanntdtliMtheiHi  ' 
of  frequent];  taking  qutoOllia  H  ■  SHdkiK. 


tolWWB^-wp^^,* 


120  Mr.  Gray  on  f*iiptlioii*il«.  (Aoo. 

there  is  a  great  deal  of  trudi  in  this  remark  \  for  it  is  too  much 
the  fashion  to  abnae  without  consulticg  them.  The  iact  is 
indeed  fully  verified  in  the  butterflies  which  Linneus  divides 
into  five  groups,  the  Equita,  Heliconii,  DoTuti,  'Nymphaiet,  and 
Uie  Phebeji,  which  could  oidy  have  taken  place  by  his  secretly 
observing  their  habits,  according  to  his  own  maxim,  for  his  cha- 
racters are  only  taken  from  their  size,  colour,  and  the  difference 
of  the  edge  of  the  wing.  Latreille  has  divided  this  family  from 
their  manners  and  habits  into  exactly  equivalent  groups,  only 
placing  the  Danai  between  the  Eqvitei  and  the  HtRcoiai,  and 
placing  the  second  section  of  the  Plebeji  in  a  family  by  Uiem- 
selves  under  the  names  of  Hetperiada. 

I  have  observed  that  whenever  a  group  formed  a  good  linear 
series,  the  two  ends  would  meet,  and  thus  form  a  circ(e,  by 
which  fact  I  have  convinced  several  persons  who  hare  oeen 
disposed  to  doubt  the  truth  of  the  circular  disposition  of 
nature.  Thus  we  find  that  several  series  forms  circles  which  th^ 
authors  never  appeared  to  have  the  slightest  idea  of.  It  is  so 
with  the  slight  alteration  proposed  by  Latreille  with  regard  to  the 
Papilionida ;  and  the  Linneaiipositioa  of  the  Helicimii  in  tbeu 
is  similar  to  his  position  of  the  Cetacea  inMammaiia ;  it  pievented 
tile  continnance  of  the  series,  and  thus  obscured  their  natural 
disposition. 

In  the  Equitet  and  the  Danai,  the  lame  are  long  and  cylindri- 
cal, and  the  chrysalis  is  angular,  and  inclosed  in  a  kind  of  case, 
or  suspended  by  a  transverse  thread ;  in  the  former  of  these,  the 
lower  pair  of  wings  are  generally  extended  at  their  hinder  angles 
into  a  tail,  in  the  males  at  least,  and  in  bol^  tfaey  are  fumiuied 
with  aconneclin^  nerve.  Fromthe  latter  of  these  groups  by  means 
of  some  of  the  Pontia  of  Fabricius  as  P.  stTiapis,  we  pass  to  the 
Helicomi  and  the  Nymphala,  in  both  of  which  the  chrysales  are 
suspended  without  any  case  by  their  hinder  extremity,  and  their 
front  pair  of  legs  are  folded  up,  in  the  moles  at  least,  so  as  to  be 
useless  in  walking,  and  the  lower  pair  of  wings,  like  the  Danai, 
are  usually  destitute  of  tails  and  connecting  nerve.  From  these 
last,  by  means  of  the  genus  Libithea  of  FaOricius,  we  pass  to  the 
Plebeji,  where  the  larva  and  pupa  are  short,  and  the  latter  is 
inclosed  in  a  case,  and  where  the  lower  wings  are  destitute  of 
any  connecting  nerve,  but  are  often  provided  with  several  tails ; 
from  these  we  may  return  to  the  Eqaitet,  for  this  last  group  has 
the  cased  pupa  and  the  tailed  wings  of  that  tribe,  ana  some  of 
them  appear  to  have  a  very  great  affinity  to  it. 

The  Hetperiada:  has  very  great  affini^  to  the  Plebtfi,  of  which 
Linneus  regarded  them  as  a  section,  but  I  am  inclined  to  consi- 
der them  aa  the  osculant  group  between  the  PapiHonidte  and  the 
Spiiigida,  excluding  from  it  the  genus  Drama,  which  appears  to 
be  the  osculant  on  the  other  side  between  the  Papiliomda  and 
the  day-flying  Phahtnida,  hot  adding  to  the .  Hetperiada  the 
genera  Ctufnta  of  Latreille,  and  Agamtaf^hea^,         'OCh^K 
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Articz^  XII. 

On  the  Resultiofiome  Chemical  Anafyies,  and  the  Decompoiition 
of  Silica.*  Id  an  Extract  of  a  Letter  from  M.  Beizelius  to 
M.  DuloDg.-f- 

I  HATB  UDdertakea  some  experimentB  on  nraoiiim,  in 

order  to  determiiie  certaia  points  which  M.  Arfwedson  had  left 
undecided  in  his  excellent  memoir  on  that  metal.  You  are  pro- 
bably unacquainted  with  that  work,  though  it  well  deserrea  to 
be  known,  Arfwedson  has  found  the  means  of  obtaining  metal- 
lic uranium ;  he  has  studied  its  properties,  and  detenniued  the 
composition  of  its  oxides,  Witn  respect  to  the  yellow  oxide, 
however,  his  results  are  not  always  invariable.  I  have  resumed 
the  inquiry,  and  have  completed  the  analysis  of  the  uranite  c^ 
Autun,  which  I  find  is  a  double  subphosphateoflime  and  yellow 
oxide  of  uranium.  It  contains,  besides,  the  phosphates  of 
barytes,  magnesia,  manganese  and  ammonia.  The  green  uranite 
Irom  Cornwall  is  a  simiTai  compound,  except  that  the  hme  is 
replaced  by  an  equal  number  of  atoms  of  oxide  of  copper.  It  is, 
therefore,  a  double  subphosphate  of  copper  and  uranium,  iso- 
morphous,  but  not  identical  with  the  uranite  from  Autun. 

I  nave  examined  the  combinations  of  acetic  acid  with  oxide 
ef  copper,  in  consequence  of  the  analyses  of  those  compounds 

Itublisned  by  Mr.  Phillips.  I  have  found  no  less  than  five  dif- 
erent  acetates  of  deutoxide  of  copper,  in  which  the  multiples  of 
the  base  are,  1,  1^,  2,  3,  and  T2j.;  the  third  is  the  blue  verdi- 
gris ;  biit  as  it  is  decomposed  either  by  cold  water,  or  by  a  heat 
of  60°  centigrade  (140°  Fahr.),  I  consider  it  to  be  composed  of 
neutral  acetate,  and  hydrate  of  copper.  You  will  see  the  reasons 
which  have  induced  me  to  form  this  conclusion  more  fully  stated 
when  you  receive  my  memoir. 

During  the  last  six  months  I  have  been  occupied  on  a  great 
work  on  fluoric  acid.  One  part  is  already  printed  in  the  Me- 
moirs of  our  Academy  ;  another  is  finished,  but  not  yet  pub- 
lished. I  hare  examined  the  combinations  of  fluoric  acid  with 
bases,  and  have  discovered  that  what  were  taken  for  fluates 
are  double  salts.  1  have  analyzed  fiuo-silicic  gas,  and  its  com- 
pounds with  bases.  They  are  all  formed  in  the  same  manner, 
and  contain  a  quantity  uf"^ fluoric  acid  combined  with  the  silica, 
equal  to  twice  the  quantity  combined  with  the  base.  Fluoric  acid 
gives  analogous  compounds  with  the  acids  of  titanium,  colum- 

*  From  the  Amulea  dc  Chimie. 

f  A  leUer  to  Sii  Hum^rf  Dttvj  on  the  ume  mbjectf,  fraoi  M.  Berzeliiu,  wi*  lead 
before  the  Rojal  Society,  May  90.  (See  ylniali  of  PAllesopliji,  loL  vil  p.  US.) 
-   i  A  ytrj.  eztmsdiniry  iiiull^>I(i,  and  prDbililf  a  miitake;  bat  w  it  li  given  in  the 
Aatules  de  Chimie.— C.  ,  -  r 
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bium,  tun^ten,  molybdena,  chromium,  eeleninm,  aatimony,  and 
arsenic;  with  the  hyposulphurous  aD4  sulphurous  acids,  and 
probably  with  the  phosphorous  and  hypophosphorous ;  but  I 
have  not  yet  examined  the  latt,eT, 

Fluoric  acid  is  one  of  the  most  convenient  reagents  for  the 
analysis  of  inorganic  substances,  since  it  dissolves  every  thing 
that  is  not  attacked  by  the  other  acids.  It  has  enabled  me  to 
determins  more  acaurately  the  weights  of  the  atoms  of  maity:  of 
those  Bubstaoces  about  which  I  was  still  in  doubt.  To  extntot 
alkali  from  minerals,  it  is  aufficient  to  treat  them  with  ^uoriQ 
acid,  or  a  mixture  of  fluate  of  Ume  and  sulphuric  «cid.  la 
attempting  to  reduce  fluoric  acid  by  potassium,  I  have  suocectd^d 
in  reducing  silica,  airconia,  and  the  other  earths,  but!  have  only 
been  able  to  insulate  silicium  and  zirconium.  The  mi,  deoqoi- 
pose  water  with  great  energy.  Pure  silicium  is  iacombustible, 
*vea  in  oxygen  gas.    It  is  not  attacked  by  watefi  nitric  acid,  nor 

Sia  regiH,  nor  by  caustic  potash;  but  tluorio  acid  has  a  slight 
vent  ftcUoa  on  it,  particularly  with  the  addition  of  nitric  acid. 
It  doea  not  decompose  saltpetre,  unless  in  a  very  inteqse  firai 
but  it  detonates  with  carbonate  of  potash  at  an  incipient  red 
heat :  carbonic  oxide  gas  is  disengaged,  and  charcoal  set  free. 
When  silicium  is  heated  with  nitre,  it  a  morsel  of  dry  carbonate 
of  soda  be  plunged  into  the  mixture,  detonation  immediately 
•nsues.  By  passing  the  vapour  of  sulphur  over  silicium  heated 
to  redness,  the  metal  suddenly  becomes  incandescent.  If  the 
combination  be  complete,  which  seldom  happens,  the  compound 
appears  as  a  white  earthy  mass ;  it  decomposes  water  with 
extreme  rapidity,  the  water  dissolves  t,he  silica  and  sulphuret^ 
ted  hydrogen  gas  is  evolved.  In  this  way  we  may  obtain  so 
eoQoentrated  a  solution  of  silica  in  water  that  it  thickens  and 
coagulates  during  evaporation,  and  lets  fall  portions  of  that 
earth  in  the  form  of  a  gummy  transparent  mass.  Siliciuret  of 
potassium,  heated  with  sulphur,  burns  vividly,  and  leaves,  when 
dissolved,  pure  silicium.  In  chlorine,  silicium  takes  fire  at  a 
red  heat,  and  there  is  formed  a  colourless,  or  slightly  yellow 
liquid,  with  an  odour  similar  to  that  of  cyanogen,  extremely' 
volatile,  and  which  sets  with  water  and  deposits  gelatinous 
silica.  I  have  not  yet  examined  how  sihcium  conducts  electri. 
city  and  heat,  nor  its  specific  gravity,  &c,  Nothing  is  easier 
than  to  procure  this  substance ;  the  following  is  the  method  I 
have  adopted : — The  double  fluate  of  sihca  and  potash,  or  soda, 
heated  nearly  to  redness  to  drive  off  the  hygrometric  water,  is 
put  into  a  glass  tube,  closed  at  one  end.  Bits  of  potassium  are 
added  and  mixed  with  the  powder  by  fusing  tne  metal  and 
gently  rapping  the  tube.  It  is  then  heated  by  the  spirit-lamp, 
and  before  it  is  red-hot  a  feeble  detonation  ensues  and  the 
silicium  is  reduced.  The  mass  is  suffered  to  coqI,  and  then 
treated  with  water  as  long  as  it  dissolves  any  thing.     Hydrwen 
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gas  IB  at  first  evolvsd,  in  comequenea  pfiilioiuTdt  of  po^aBMum 
faaving  been  formed,  which  oft»not  Bxist  iq  water.  Tn«  washed 
Bubitanoe  is  a  hydniret  of  Biliaiam,  which,  at  a  red  heat,  baton 
vividly  ia  oj^ygon  gai,  although  the  ailieivoi  ii  not  thereby  caw 

8 I etely. oxidated  ;  it  is  tbeo  heated  ia  a  covered  platina  cruciblai 
10  heat  being  alowly  raised  to  redness.  The  hydro^ea  alooe  is 
oxidated,  and  the  silituum  ia  now  no  longer  combpatible  iq  oxy- 
gen ;  but  chlorine  attacks  it  readily.  The  amall  portion  of  silica 
that  it  formed  maybe  dissolved  by  ilueric  acid.  If  silicium  ha«not 
been  ezpoeed  to  a.  strong  red  heat,  the  acid  disHolves  it,  with  a 
slow  disengagemeat  of  hi^drogen.  Aocordiag  to  my  synthetical 
expenments,  silica  contains  0*52  of  Its  weight  of  oxygen.  Zir- 
conium ia  obtained  by  an  analogous  prooess.  It  is  as  bltvck  as 
charcoal,  is  not  oxidated  either  by  water  or  murtatio  acid,  hnt 
aqua  regia  and  fluoric  acid  dissolve  it }  the  latter  with  disen- 
gagement of  hydrogeu.  It  burns  with  extreme  intensity  at  a 
slightly  elevated  temperature.  It  combines  with  sulphur.  Its 
Butphuret  is  cbesnut-brown  like  silioium,  iusuluble  in  ipHriatitt 
acid  and  the  alkalies.  It  bums  brilliantly,  and  the  products  are 
sulphurous  acid  gas  and  xircoaia. 


Article  XIXI. 

On  the  Mineral  Waters  of  Carlsbad.    By  Jac.  Benelius.* 

Carlsbad  ia  situated  in  a  deep  and  very  narrow  valley,  not 
far  from  the  place  where  the  latter  tennioates  in  the  valley  of 
the  river  Eger.  Through  the  middle  of  this  spot,  there  Sows 
the  little  river  Tepel,  on  both  of  whose  banks,  and  within  a  nhort 
distance  from  one  another,  the  hot  springs  first  issue  from  tha 
earth.  The  springs  themselves  are  extremely  num^rouSj  but 
those  resorted  to  by  the  strangers  at  Carlsbad  are  only  the  foU 
lowing :  the  Sprudel,  the  Hvgeian  spring,  the  Mill  spring 
(Mlihlbrunn),  the  New  spring  (Neuhrunn),  the  Empress  There- 
sa's spring  (Theresienbrunn),  SL  Bernard's  spring  (Bemhards* 
brunn),  and,  but  much  seldomer  than  the  others,  the  Ho^ital 
spring  (Spitalsbrunn).  All  of  them  isiue  from  a  species  of 
limestone,  and  into  each  of  the  outlets  there  has  been  inserted  an 
artificial  pipe,  through  which  the  water,  impelled  by  the  intemitl 
pressure,  is  thrown  up  into  the  air  in  an  unintermpted  jet,  in  a 
manner  very  convenient  for  those  who  drink  it..  This  limeatons 
is  formed  by  the  water  itself;  for  the  latter,  in  proportion  as  it 
loses  carbonic  acid,  ia  incessantly  depositing  a  concretion  of  a 
compact  and  crystalline  texture,  on  every  substance  with  which 
it  comes  in  contact. 


>  Abndgtf  b 
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About  the  commeacement  of  last  century  (tn  the  yean  1713 
and  1727),  this  calcareous  incrustation  was  suddenly  burst  open 
in  consequence  of  the  accumulated  pressure  from  within,  and  the 
hot  water  flowed  down  immediately  mto  the  river  Tepel.  It  was 
determined  at  that  time  to  bore  through  the  limestone,  partly 
with  a  view  to  investigate  the  cause  of  uese  eruptions,  and,  if 
possible,  to  obviate  the  recurrence  of  a  similar  accident,  and 
partly  also  with  the  hope  of  discovering  the  source  in  which  the 
apparently  inexhaustible  supply  of  water  originates.  Scarcely 
had  the  external  crust  been  broken,  when  the  water  rushed  out 
with  great  violence,  and  numerous  cavities  were  discovered 
under  it,  all  of  them  tilled  with  water,  and  the  partitions  be- 
tween which  rested  upon  a  thick  calcareous  incrustation,  simi- 
lar to  the  one  already  penetrated.  This  also  was  broken  through, 
and  cavities  were  found  beneath  it,  of  exactly  the  same  nature 
with  those  already  described;  all  of  them  full  of  water,  which 
was  discharged  from  them  with  a  still  greater  degree  of  force, 
and  having  another  calcareous  incrustation  for  their  basis.  The 
opening  of  the  third  vault  disclosed  an  immense  reservoir  of 
water,  which  on  its  first  discovery  received  the  name  of  the 
Sprudelkessel.  These  three  calcareous  layers  were  in  all  firom 
one  to  two  yards  in  thickness,  and  consisted  of  a  hard  body, 
sometimes  alabaster-white,  sometimes  brownish-coloured  and 
striped,  which  commonly  received  the  name  of  Sprudel-stone. 
They  did  not  rest  over  one  another  in  a  regular  concentric  man- 
ner, but  constituted  numerous  unequal  cavities,  which  were 
separated  by  the  intervening  partitions :  so  that  their  general 
arrangement  approached  considerably  to  what  would  be  exhi- 
bited by  a  numoer  of  fiat  basins  of  different  sizes,  when  turned 
upside  down,  and  heaped  in  an  irregular  manner  over  one 
another.  The  water  in  this  reservoir  was  in  a  state  of  violent 
ebullition,  and  the  copious  volumes  of  hot  steam  which  rushed 
through  the  opening  made  in  it,  completely  prevented  an  accu- 
rate determination  of  its  extent.  Its  depth  from  the  outermost 
cmst  of  limestone  was  estimated  to  be  between  three  and  four 
yards,  after  making  allowance  for  the  irregularities  of  its  bot- 
tom ;  but  it  could  not  be  fathomed  in  any  direction  by  a  rod  60 
yards  in  length,  and  pushed  forwards  horizontally.  Indeed,  its 
great  extent  may  be  judged  of  pretty  accurately  from  the  cir- 
cumstance, liiat  in  the  greater  partof  the  little  town  of  Carlsbad, 
one  cannot  dig  to  any  considerable  depth,  without  meeting  the 
calcareous  shell,  and  when  this  is  penetrated,  the  hot  water 
instantly  rushes  up  with  its  customary  impetuosity.  In  many 
places  the  carbonic  acid  gas  makes  its  way  through  natural 
clefts  in  the  limestone,  in  such  abundance,  as  to  fill  the  cellars 
of  the  houses  ;  and  in  the  river  Tepel  (which  flows  to  some  dist- 
ance immediately  over  the  reservoir),  particularly  in  the  neigh- 
bouiliood  of  the  Sprudel,  there  may  be  observed  a  coasbmt. 
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BDCCesaion  of  sir  bubbles  ming  to  the  surface  of  the  water.  The 
openiDgB  made  in  the  course  of  this  examination  were  built  over 
with  mason  work,  every  joint  of  which  became  speedily  stopped 
up  with  the  carbonate  of  lime  deposited  by  the  water.  It  still 
conttnaes  to  retain  the  water  completely,  and  to  constrain  it  to 
flow  through  the  pipes,  which  have  been  placed  in  the  reservoir. 
These  pipes  also  become  by  degrees  incrusted  with  the  sprudel- 
stone,  and  must  be  cleared  four  times  every  year  to  prevent  their 
being  clogged  up  altogether, 

Wnat  is  called  the  Sprudel  is  merely  an  opening  in  the  reser- 
voir, from  which,  however,  the  water  rises  only  at  intervals,  in 
such  a  manner  that  air  and  water  are  dischai^ed  from  it  alter- 
nately. This  remarkable  phenomenon  is  occasioned  by  the  cfir-  - 
bonic  acid  gas,  which  gradually  accumulates  in  the  upper  vault 
of  the  reservoir,  and  which,  owing  to  the  diminished  pressure, 
the  water  is  constantly  emitting,  iu  proportion  as  it  recedes  from 
the  interior  of  the  earth.  This  gas,  having  no  means  of  exit,  of 
necessity  reacts  upon  and  presses  down  the  expanse  below,  until 
it  at  last  escapes  through  the  canal  which,  until  then,  had  fur- 
nished a  passage  for  the  water.  Hence  air  and  water  are  dis- 
charged tnrougn  the  opening  successively,  in  proportion  as  the 
elasticity  of  the  gas  accumulates  and  is  expended.*  This  alter* 
nation  takes  place  at  the  Sprudel  18  or  19  times  every  minute. 
There  are  many  other  openings  in  the  immediate  ueighDourbood, 
from  which  the  water  is  discbarged  even  in  greater  abundance ; 
but  it  proceeds  from  them  all  in  an  uninterrupted  stream. 

The  quantity  of  hot  water  which  flows  from  these  springs  is 
altogether  astonishing.  Many  attempts  have  been  made  to  es- 
timate it ;  but  all  of  these  are  of  so  indirect  a  nature,  that  they 
dp  not  deserve  to  be  legarded  as  even  approximations  to 
accnracy.t 

Analym  of  the  Water, 

The  water  employed  for  this  analysis  was  taken  from  the 
Spmdel,  and  was  preserved  in  bottles  furnished  with  ground 
class  stoppers,  in  order  to  prevent  the  diminution  in  the  quan- 
tity of  oxide  of  iron,  which  is  always  occasioned  by  a  common 
cork.  The  Carlsbad  water  is  clear  and  colourless.  When  newly 
drawn  its  taste  resembles  that  of  weak  chicken  broth,  but  after 
some  hours  it  becomes  unpleasantly  alkaline.  It  has  no  peculiar 
smell,  nor  can  any  reagent  detect  in  it  the  minutest  trace  of  sut- 

■  An  ingaiioiii  iDuiCntion  of  a  limilRr  nttnnl  intenntttiiu  iprioe  will  be  fband 
tnrndi  the  ccmelaaoti  of  the  inbaduetoiy  portioD  of  the  uticle  steam  ^gine,  bjr  Fnf. 
RiibiaoD,  ID  the  EDCfdopadu  BritHinkmi  or  in  hu  StHod  of  Medumol  Fhilnoidij, 
edited  bj  Dr.  BievMei,  voL  iL  p.  43. 


•f-  Kl^aodi'i  eitinution  of  itiii  quantity  i>  cotainlf  tirentr  dam  too  tii^  Fiom  a 
mcwuratWDtmidoDn  tile  ipot,  Not.  1,  ItJil,  itwu  eakulatcdihac  the  Sprudel  aod 
.t.  ..__.. . .___  i__i —  ..>«„»•: .^ "nc tet of  ■«« er — 
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phuretted  hydrogien.  After  being  keptfer  eonle  tifae  in  eloog 
Vessele,  H  deposits  a  very  Blight  bright-yelioW  sediinent,  Whose 
oolonf  depfenQB  obvtouBlir  oq  oiiide  of  irob.  Its  speciflc  'gtatity 
it  64|°  IB  l'004e75  ;  and  the  specififc  grarlty  df  the  Water  crtf-- 
lected  at  all  the  different  springs  it  identicully  the  same, 

626'4  grammes  of  the  water  were  concentrated  in  a  platinum 
capsule,  until  it  began  to  deposit  crystals.  It  was  then  thrown 
upon  a  balanced  filter,  and  the  insoluble  earthy  precipitate,  after 
being  strongly  dried,  was  weighed  along  with  the  filter  in  a 
platinum  crucible,  in  order  to  prevent  the  accession  of  hygros- 
copic moisture  during  the  weighing.  Its  Weight  Was  found  to 
be  0324  gmnme.  The  filtered  liquid  was  cautiously  evaporatnd 
to  dryness  in  a  balanced  platinum  crucible)  and  the  residue  waB 
ignited  until  it  began  to  enter  into  fusion,  which  took  place 
before  the  crucible  became  visibly  red-hot  in  day-light.  The 
fused  saline  mass  weighed  3*068  gramme.  Hence  lOW)  parts  of 
the  water  contain 

Solubls  salts 4-890 

Earthy  matter , 0*518 


In  many  other  experiments  performed  in  a  similar  w&y,  the 
quantity  of  solid  ingredients  Was  found  to  vary  from  5'407  to 
5-478.  These  di^rences  are  probably  caused  by  the  uneqnid 
quantities  Of  carbonic  acid  which  are  expelled  from  the  tnag- 
nesia  during  desiccation. 

(A.)  TAe  Sain  soluble  in  fVattr.-^^wnae  ascertained  by  pre- 
liminary experiments  that  these  contained  no  other  base  tnaa 
Boda>  and  no  other  acids  than  the  sulphuiic,  muriatio,  and  car- 
bonic, I  proceeded  to  the  analysis  in  the  following  manner: 
— The  fused  saUne  mass  was  dissolved  in  water ;  the  solution 
was  turbid,  owing  to  the  presence  of  some  magnesia,  which, 
collected  upon  amter  and  ignited,  weighed  0*006  gramme.  The 
filtered  liquid  was  saturatea  with  acetic  acid,  and  evaporated  to 
diyness,  with  a  view  to  determine  whether  the  alkali  retained 
any  silica;  but  the  dry  salt  ledtssolved  completely  in  water 
without  leaving  any  residue.  Muriate  of  barytes  being  now 
added,  precipitated  a  quantity  of  sulphate  of  barytes,  which, 
washed  and  ignited,  weighed  2-646  grammes,  equivalent  to  1-619 
gramme  of  sulphate  of  soda."  The  filtered  liquid  was  now 
strongly  acidulated  with  nitric  acid,  and  the  muriatic  acid  was 
thrown  down  bv  nitrate  of  stiver.  The  precipitated  chloride  of 
silver  weiffhed  1*68  gramme.  As  it  might  be  suspected  that  a 
portion  oi  the  muriatic  acid  had  been  expelled  by  the  acetic  acid, 
a  corresponding  quantity  of  the  water  (625'47  granmies)  was 
supersaturated  with  nitnc  acid»  and  precipitated  by  nitrate  of 
silver.    1-588  gramme  chloride  of  silver  was  obtained^    llwt 
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jhis  quantity  is  s1ig;htiy  in  excess  oTer  the  former,  is  more  pro- 
bttbiy  caused  by  tae  difficulty  of  conducting  the  evaporatiiSn, 
igmtion  and  filtratioas  in  the  coarse  of  the  experiment,  without 
loss,  than  by  the  deconipoaition  of  any  portion  of  muribte  Of  sodh 
by  the  acetic  acid.  These  1'688  gramme  represent  0-6496 
gramme  of  chloride  of  aodiura.  The  deficit  in  the  total  amount 
must  have  cooBisted  of  carbonate  of  30da  :  the  qnantity  of  this 
salt  was,  therefore,  0'7845  gramme. 

(B.)  The  earthy  Salts  insoluble  in  Water. — a.  These  being 
mixed  with  nitric  acid  in  a  platinum  capsule  dissolved  with 
effervescence.  In  order  to  prevent  any  loss  of  the  liquid,  I  am 
in  the  custom,  when  making  a  solution  accompauted  with  eiler- 
vescence,  and  also  at  the  commencement  of  tiie'  evaporation,  to 
Tjover  the  dish  with  a  watch-glass,  the  convex  side  of  which  ib 
undermost.  By  this  meatis,  the  whole  of  the  liquid  driveti  up 
in  consequence  of  the  disengagement  of  the  elastic  fluid,  is 
collected  upon  the  watch-glass,  and  gradually  drops  down  from 
its  central  point,  while  the  glatss  itself  is  washed  oy  the  water 
which  successively  condenses  upon  it  during  the  evaporation. 
In  this  experiment  the  glass  happened  to  have  been  left  on  the 
capsule  until  the  solution  had  attained  a  state  of  dryness.  On 
taKing  it  off,  its  under  side  was  found  to  be  covered  with  dull 
spots,  exhibiting  distinctly  the  edges  of  the  drops  of  watet 
which  had  condensed  upon  it  during  the  evaporation.  As  the 
same  glass  had  been  repeatedly  employed  for  a  similar  purpose, 
without  sustaining  any  alteration,  it  was  obvious  that,  in  thiti 
instance,  fluoric  acid  had  been  disengaged,  and  had  corrode'i  it. 

b.  The  diy  mass  was  moistened  with  nitric  acid,  heated, 
and  then  dissolved  in  water.  A  dark-grey  coloured  silica 
remained  undissolved,  which,  after  ignition,  became  white,  and 
weighed  ()'044  gramme. 

c.  Ammonia  produced  in  the  filtered  solntion  an  exceedingly 
slight  yeliow-coioured  precipitate,  which,  after  ignition,  weighed 
0-004  gramme,  and  presented  the  appearance  of  oxide  of  iron. 
As  fluoric  acid,  when  occurring  in  the  mineral  kingdom,  is 
almost  always  accompanied  by  phosphoric  acid,  I  examined  this 
oxide  of  iron  before  the  blowpipe,  and  obtained  from  it  a  fused 
regulus  of  phosphuret  of  iron.  We  shall,  bye  and  bye,  find  that 
this  oxide  of  iron  contained  also  silica,  alumina  and  o:tide  &f 
manganese. 

d.  The  liquid  which  had  been  treated  with  ammonia  was 
mixed  with  oxalate  of  ammonia  so  long  as  any  precipitaiion 
ensued.  The  oxalate  of  lime  was  calcined,  moistened  with  a 
solution  of  carbonate  of  ammoBiia,  And  again  heated  until  it 
became  just  visibly  red.  The  carbonate  of  lime  thus  formed 
Weighed  0'195  gramme.  It  was  dissolved  in  nitric  acid,  the 
solution  was  evaporated  to  dryness,  and  the  residue  was  dis- 
solved in  alcohol  of  the  specific  gmvity  0-793.    A  dark-brown 
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coloured  Bubstance  rem&iDed,  whitiK  was  thoroughly  washed 
with  alcohol.  Water  extracted  the  greater  portion  of  this  sub- 
stance :  the  soIutioD  gave  with  oxalate  of  ammonia  a  white  pre- 
cipitate, which  was  converted  by  calcination  into  carbonate  of 
stronutan ;  but  its  quantity  was  bo  small  that  I  could  not  deter- 
mine its  weight,  nor  indeed  could  J  have  satisfied  myself  com- 
pletely that  it  consisted  of  strontitaa,  had  I  not  succeeded  in 
obtaining  it  in  larger  quantity  from  a  different  source.  The 
,  substance  insoluble  in  water  was  oxide  of  manganese,  but  also 
in  too  inconsiderable  quantity  to  admit  of  beuig  weighed  with 
precision. 

c  The  solution  precipitated  by  oxalate  of  ammonia  was 
evaporated  to  dryness,  and  the  saline  residue  decomposed  by 
calcination.  A  wnite  earth  was  left,  weighing  0-054  gramme. 
Water  dissolved  from  it  0-005  gramme  of  an  alkaline  carbonate, 
which  neither  attacked  the  platinum  crucible  in  a  red  heat,  nor 
did  it  yield  a  difficultly  soluble  salt  with  muriate  of  platinum. 
It  was,  therefore,  soda ;  and  it  appears  to  have  formed,  during 
the  evaporation  of  the  water,  an  msoluble  compound  with  the 
silica  and  the  magnesia,  or  lime,  which  was  first  decomposed 
by  the  nitric  acid. 

f.  The  remaining  0-049  gramme  of  magnesia  was  dissolved 
in  nitric  acid,  and  the  solution  evaporated  to  dryness.  By  this 
means  there  was  separated  0002  gramme  of  silica,  impregnated 
with  a  trace  of  manganese.  There  remains,  therefore,  for  mag- 
nesia only  0-048  gramme. 

The  following  are  the  results  of  this  analysis : 

Sulphate  of  soda 1-618 

Carbonate  of  soda 0*790 

Chloride  of  sodium 0-649 

Carbonate  of  lime 0- 195 

Pure  magnesia 0*054 

Peroxide  of  iron 0-004 

Silica 0-046 

3-366 

The  difference  between  3-356  and  3-382  arises  partly  from 
unavoidable  loss,  and  partly  from  the  magnesia  being  regarded 
in  the  tabular  result  as  completely  free  from  carbonic  acid. 

Although  the  substances  which  made  their  appearance  unex- 
pectedly in  this  analysis  are  inconsiderable  in  quantity  when 
compared  with  the  others,  it  may  nevertheless  be  worth  while  to 
examine  each  of  them  more  particularly,  and,  if  possible,  to 
determine  its  amount. 

1,  Quantitv  of  the  Fluoric  and  Phosphoric  Adds,  and  the 
Manner  in  whicnthey  exist  iti  the  Water. — In  order  to  ascertain 
with  still  greater  certainty  that  tiuoric  aoid  constitutes  an  iojp^ 
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iietat  of  tbf)  waHwt  I  ^vsrized  it  qiumtity  Qf  the  «dmdel- 
4tone  wbisi)  i»  deposited  oti  ^e  evftporating  paps,  mtvda  it  in 
a  platinuHi  cTDoible  with  conoentrated  sulpiiuria  tuu^l,  bp4  co* 
T«red  it  with  a  bit  of  glass  coated  with  etcher's  way.  fmd  on 
whidh  I  had  Kcratoh^  a  few  deline^tiQQB.  At  the  pni  of  half 
VI  hour  the  gla«8  was  found  to  be  distiqctly  etched,  wd  the  »ir 
within  the  crucible  bad  also  the  amell  of  fluoric  aoid, 

I  made  numerous  attentpts,  but  for  a  long  time  fniitlassly,  to 
■eparate  flugrio  acid  imotetiiately  from  the  reiiidue  obtaiQed  by 
tvaporatiag  the  water,  %Qd,  in  particular,  from  the  precipitate 
which  is  produced  ^)^  ammonia  in  a  solution  of  the  earthy  mat- 
ter in  nitric  or  murtatic  acid.  For  this  purpose  I  ignited  the 
preoipitate,  and  treated  it  with  sulphuric  acid.  My  failure 
Wrose  from  the  silica  in  the  analysis  of  these  residues,  Qeing  in 
%  peouliarly  soluble  condition,  forming  doubtless  a  fluQsili- 
cate^  which  was  so  thoroughly  saturated  with  silica,  that  when 
tilt  precipitate  waq  c^cined,  the  whole  of  the  fluoric  acid  waq 
Tolatiliaad  in  combination  with  the  earth.  Hence  when  I  de* 
eomposed  the  precipitate,  without  iuhjecting  it  to  a  prevtoua 
ignition  with  sulphuric  acid,  and  matfe  the  extricated  gas  to 
pass  through  a  solution  of  carbonate  of  sgdst,  t  obtained  both 
the  silica  and  the  fluoric  aQid,  the  former  diffused  through  the 
liquid,  the  latter  in  a  state  of  solution;  and  easily  precipitable 
by  the  usual  treatment  with  a  salt  of  lime.  The  quantity  how-> 
av«r  was  too  small  to  admit  of  its  weight  being  determined  with 
preoision ;  nor  had  I  at  my  disposal  a  sg^cient  stock,  of  tk^ 
water  for  repeating  the  analysis  on  a  larger  scale.  I  had  thersT 
fore  reoourse  to  the  sprudelgtonej  in  wbich  i  had  reason  to 
believe  the  carbonate  and  fluate  of  lime  exist  in  the  same  rela- 
tive quantities  as  in  the  water;  because,  as  shall  he  suhse- 
quenUy  proved,  they  are  both  held  in  solution  by  carbomc  acid, 
aad  must  tJierefore  precipitate  together  in  proportion  as  the 
tolv«nt  is  dissipated. 

The  sprudelstone  selected  by  me  for  this  exawtnatian  bad 
been  formed  in  the  establishment  where  the  Carlsbad  salts  are 
prepared.  This  eatabllshment  consists  of  a  large  baaiO]  through 
which  the  whole  of  the  aqnesed  water  of  the  Sprudel  ii  made 
to  flow,  and  in  which  there  are  placed  side  by  side  a  number  of 
flattish  tin  vessels  also  filled  with  the  water.  The  tin  vessels  ftfe 
thus  situated  in  a  kind  of  balneum  marice,  and  they  (ire  main- 
tained in  this  temperature,  until  the  solutions  contained  iit 
them  begin  to  crystallise.  On  the  outer  side  of  these  vesseU 
the  water  in  the  basin  deposits  an  incrustation  of  sprudelstont;, 
which  gradually  increases  in  thickness.  The  thicHoess  of  the 
tpecimen  whion  I  analysed  was  about  a  quarter  (^f  an  inch. 
lU  fracture  wm  crystalline  and  striated,  and  its  Ifpeciflc  gra- 
vity was  2'84 :  in  oQtJ^  of  these  charactars*  therefore,  it  bad  a 
Btnking  resenblance  to  ^rr^onite. 
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To  detcrmiae  how  far  the  sprudelstone  reprMenta  the  Bab- 
stance  deposited  by  the  water,  when  depiiTed  of  its  carbonic 
acid,  I  mixed  a  quantity  of  the  water  with  caustic  ammonia. 
It  instantly  became  turbid,  and  at  the  end  of  twenty-four  hours 
there  had  Bubsided  a  granular  and  slightly  yellowieh  coloured 
precipitate.  The  filtered  liquid  when  concentrated  deposited  b 
white  earthy  matter.  The  first  of  these  precipitates  contained 
carbonate  of  Ume  and  oxide  of  iron,  but  no  magnesia.  The 
second  dissolved  without  effervescence  in  nciJs,  and  left  a 
gelatinous  silica.  The  solution  contained  magnesia ;  oxalate  of 
ammonia  produced  no  alteration  in  it,  but  phosphate  of  am- 
monia precipitated  from  it  the  well  known  double  salt  of  mag- 
nesia. This  experiment  demonstrates  that  the  substances  held 
in  solution  by  the  carbonic  acid  are  precipitated  in  proportiou 
as  the  acid  is  dissipated,  independently  of  the  concentrfttton 
of  the  liquid  ;  but  that  the  magnesia  and  silica  do  not  make 
their  appearance  until  a  portion  of  the  water  has  been  evapo- 
rated. That  the  magnesia  in  this  experiment  was  precipitated 
in  the  state  of  silicate,  proceeded  obviously  from  the  presence 
of  ammonia. 

The  constituents  of  the  sprudelstone  represent  therefore  the 
carbonate  of  lime  and  oxide  of  iron  obtained  in  the  analysis ; 
and,  consequently,  by  analyzing  a  larger  quantity  of  that  incrus- 
tation, it  might  be  possible  to  discover  the  proportion  in  which 
the  fluoric  acid,  the  phosphoric  acid,  the  oxide  of  iron,  and  the 
strontian,  exist  in  the  water,  when  compared  with  the  carbonate 
of  lime. 

a.  I  reduced  a  quantity  of  the  above  iacrustation  (pannstcn) 
to  an  impalpable  powder,  and  boiled  it  repeatedly  in  distilled 
vater,  in  order  to  separate  any  soluble  saline  matter  which  the 
water  might  have  deposited  among  its  particles.  This  was 
afterwards  'thoroughly  dried.  10  grammes  of  the  powder  thus 
purified  were  dissolved  in  dilute  nitric  acid.  Some  oxide  of 
iron  remain  undissolved,  but  was  speedily  taken  up  on  the  ap- 
plication of  heat.  After  the  carbonic  acid  gas  had  been  com- 
pletely expelled,  the  solution,  which  had  a  slight  tinge  of  co- 
lour, was  Altered.  A  grayish  powder,  weighing  O'OUl  gramme, 
was  by  this  means  separated:  before  the  blowpipe  with  car- 
bonate of  soda  in  platinum  foil  it  gave  traces  of  manganese, 
and  on  charcoal  it  left  a  globule  of  tin. 

b.  The  filtered  liquid  was  decomposed  in  a  close  vessel  with 
caustic  umroouia.  A  tight  yellowish  coloured  matter  precipi- 
tated, which,  after  ignition,  oecame  brown,  and  weighed  0157 
gramme.  It  was  analyzed  in  the  following  manner,  Sulphuric 
acid  mixed  with  it  in  a  platinum  crucible  occasioned  after  a 
few  moments  the  disengagement  of  fluoric  acid,  and  a  glass 

Erepaxed  in  the  usual  way,  when  placed  over  the   crucible, 
ecame  deeply  etched.    As  the  gas  was  not  expelled  instanta- 
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neously  and  with  eSerrescence,  it  is  probable  that  the  predpi 
tate  contained  no  silica.  When  the  fluate  of  lime  had  been 
fally  decomposed,  the  residual  saline  mass  waa  boiled  in  as 
mu<^  water  as  was  sufficient  to  take  up  the  whole  of  the  sul- 
phate of  lime.  The  solution,  mixed  with  ammonia,  gave  a 
yellow  coloured  precipitate  resembling  oxide  of  iron,  end  weigh- 
ing after  ignition  O06  gramme. 

r.  The  solution,  separated  from  the  above  precipate,  was  de- 
composed by  oxalate  of  ammonia.  The  oxalate  of  lime  thus 
formed,  lefl,  after  calciaation,  0*127  gramme  of  carbonate  of 
lime,  equivalent  to  0*099  gramme  of  fluate  of  lime. 

d.  The  oxide  of  iron  from  b,  was  dissolved  in  muriatic  acid ; 
a  white  matter,  weighin?  0*001  gramme,  remained  undissolved, 
which,  when  heated  with  an  alkali  on  charcoal  before  the  blow- 
pipe, was  converted  into  a  globule  of  tin.  The  solution  was 
combined  almost  to  saturation  with  sal  ammoniac,*  and  triple 
pmssiate  of  potash  was  added,  until  the  whole  of  the  oxide  of 
iron  was  precipitated.  The  whole  was  then  filtered,  and  the 
precipitate  was  washed  with  a  solution  of  sal  ammoniac.  The 
filtered  liquid,  mixed  with  ammonia,  gave  a  white  fiocky  pre- 
cipitate, weighing  after  ignition  0016  gramme.  This  was  dis- 
solved in  muriatic  acid,  and  the  solution  was  mixed  with  an 
excess  of  caustic  potash.  0-006  zramme  phosphate  of  lime 
precipitated.  What  remained  dissolved  in  tne  alkali  was  sepa- 
rated by  saturation  with  muriatic  acid,  and  by  the  subsequent 
addition  of  ammonia.  It  fell  as  a  white  precipitate,  which, 
however,  gradually  became  pale  amber  coloured  on  being  dried. 
Before  the  blowpipe,  nitrate  of  cobalt  developed  in  it  a  deep 
but  rather  impure  blue  colour,  with  carbonate  of  soda  on  the 
platinum  foil  it  indicated  traces  of  manganese,  and  with  boracic 
acid  and  iron  it  yielded  a  fused  button  of  phosphuret  of  iron. 
It  consisted  therefore  of  subphosphate  of  alumina,  containing 
traces  of  phosphate  of  maneanese.  The  liquid  from  which  the 
subphospnate  of  alumina  and  phosphate  of  Hmehadbecn  preci- 
pitated, Deiog  mixed  with  lime  water,  gave  0*003  gramme  of 
phosphate  of  lime,  whose  acid  (0*00135  gramme)  must  have 
been  combined  with  oxide  of  iron.  Subtracting  tJiis  along  with 
the  weight  of  the  other  substances  separated  in  d,  from  the 
0*06  gramme  in  £,  we  obtain  for  the  q^uantity  of  oxide  of  iron 
0*0426  gramme.  The  sum  of  the  weights  of  all  these  sub- 
stances coiresponds  almost  exactly  with  the  quantity  originally 
submitted  to  analysis  :  an  additional  proof  that  the  fluonc  acid 
existed  in  the  precipitate  uocombined  with  silica.  Had  the 
contrary  happened,  a  considerable  loss  would  have  been  sus- 

■  SalunmcMiiac  wn  added,  bmoWB  Uqaid  eontuniog  in  ezccn  of  the  triple  piui. 
BMe  hu  thtfmpBttj  of  duaolimg  ■  amndenble  qiuntitf  of  Ok  blue  jnecipitale ;  but 
this  ii  [Rvrented  b;  the  presence  i^  the  diuolTed  Nil. 
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t«iii«d,  btcttwM  ^0  AuQiiUcate  pf  Ui»«,  whioh  ii  procipitottd 
tiy  aramoiiU)  Qoiitaini  much  1q4b  lime  than  the  fluate  of  1im«, 

e.  Anothar  quantity  of  the  pulverized  spr^deliitone  wai 
heated  to  redness  in  a  nm»\\  apparatui,  ia  which  th«  gafiMU* 
gubitapcaa  diaengagad  w^re  inaa«  to  pass  ov^r  fused  muriate  of 
lime.  The  total  loss  awounted  to  3-39  per  cent ;  of  which  l'§9 
consisted  of  water,  and  O'S  of  carhonic  acid.  By  subtracting 
the  former  of  thase  quantities  1-59  from  the  portion  of  the  dis- 
solved sprudelstpne  which  was  not  precipitated  by  ammonia, 
it  is  easy  to  obtain  the  quantity  of  carbonate  of  lime.  Hence 
we  find  that  the  powder  subjected  to  analysis  contained  per  cent. 
96*77  of  carbonate  of  lime,  0-06  of  phosphate  of  lime,  0-99  of 
fluate  of  hme,  and  0-1  of  phosphate  of  alumina.  The  oxide  of 
tip  is  b,ire  neglected,  because  it  does  not  proceed  from  the 
water;  so  also  is  the  oxide  of  iron,  because  the  sprudelstoae 
does  iiQt  always  oontaip  it  in  the  aame  proportion  with  th^ 
other  ingredients  of  the  water,  its  deposition  appearing  to  be 
more  inlluenced  by  the  accession  of  atmospheric  air,  than  by 
the  expulsion  of  carbonic  acid.  This  is  the  reason  why  the 
Bpnidelstone  contains  a  variable  quantity  of  oxide  of  iron, 
and  wby  it  is  in  general  marked  with  brown  stripes. 

According  to  these  data,  1000  parte  of  the  Carlsbad  water 
analyzed  by  me  must  hav^  contained 

Fluate  of  lime 000320 

Phosphate  of  lime , 0-00022 

Subphoaphate  of  Alumina 0-00032 

Ai  no  silica  is  deposited  along  with  the  fluate  of  lime  in  the 
sprudelstone,  it  follows  that  the  water  itself  contains  no  fluo* 
ailicate  of  lime. 

S.  Detfrmitiation  of  the  quantUy  of  Strontian. — I  employed 
for  this  purpose  the  liquid  which  had  been  precipitated  by 
ammonia,  in  the  foregoing  analysis.  It  waa  evaporated  to 
dryness,  and  the  sahae  residue  was  treated  with  a  slight  exeesa 
of  nitric  acid,  in  order  to  decompose  the  carbonate  of  lime, 
which  bad  been  formed  in  consequence  of  the  ammonia  having 
absorbed  carbonic  acid  during  the  evaporation.  The  nitrate  of 
ammonia  was  now  destroyed  by  ignition ;  and  the  nitrate  of 
lime,  which  constituted  nearly  the  whole  of  the  remaining 
salt,  was  dissolved  out  by  alcohol.  A  small  quantity  of  a  white 
matter  was  left  behind  ;  being  dissolved  in  water  and  precipi- 
tated by  oxalate  of  ammonia,  and  the  precipitated  oxaiata 
being  calcined,  it  was  converted  into  an  earthy  carbonate 
weighing  O-03  gramme.  That  this  was  carbonate  of  strontian, 
and  that  it  did  not  proceed  from  any  salt  of  lime  which  had 
been  left  undissolved  by  the  alcohol,  was  demonstrated  by  the 
following  circumstances :  with  muriatip  acid  it  gave  a  salt  in 
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t^di&ted  crysf&l«,  which  was  not  deliquescent;  these  w«re 
Somewhat  soluble  in  alcohol,  and  cotton,  moiatenfed  with  the 
solution,  bumed  with  a  red  coloured  flame ;  and  finally,  which 
indeed  I  considef  the  most  decisire' character  of  all,  they  dis- 
BOlved  in  ft  Baturated  solution  of  sniphate  of  lime,  but  at  the 
same  instant  rendet^d  it  exceedingly  turbid,  in  Consequence  of 
the  formation  of  a  difficultly  soluble  sulphate  of  atrontian. 
Muriatic  acid  rendered  the  liquid  again  transparent :  in  proof 
that  the  precipitate  did  not  consist  of  sulphate  of  barytes.  It 
IbllbwS  from  tnis  experiment  that  1000  parts  of  the  water  con* 
tain  0*00096  of  carbonate  of  atrontian. 

3,  Quantity  of  the  Oxidtx  of  Iron  and  ManganMe.-^The  ana- 
lysis of  the  sbi-udelstone  already  demonstrated  that  the  0-004 
gramme  regarded  as  oxide  of  iron  in  the  original  analysis  of  the 
water,  was  not  that  substance  in  a  state  of  purity,  but  contained 
sensible  quantities  of  silica,  phosphate  of  alumiUa,  phosphate 
of  manganese,  and  phosphate  of  lime.  To  determine  the  quah- 
tity  of  oxide  of  iron  with  greater  precision,  4*107  grammes  of 
the  insoluble  earthy  matter  from  the  Carlsbad  water  were  dis- 
solved in  nitric  acid,  and  the  solution  was  mixed  with  an  excess 
of  ammonia.  From  the  unignited  precipitate  sulphuric  acid 
expelled  some  duosilicic  zciA,  whi(A,  with  a  view  to  ascertain 
its  quantitv^  was  made  to  pass  through  a  solution  of  carbonate 
of  soda.  The  sulphuric  solution  being  precipitated  by  ammo- 
nia, the  filtered  liquid  contained  no  hcue :  consequently  the 
fluoric  acid  and  siiica  had  been  oumbined  with  oKide  of  iron. 
Potash  boiled  on  the  precipitate,  left  0*02  gramme  of  oxide  of 
iron  undissolved ;  and,  from  the  alkaUne  soluUon,  there  was 
separated  in  the  usual  manner  0*004  gramme  phosphate  of  alu- 
mina, mixed  with  some  manganese.  Lime  water  added  to  the 
remaining,  liquid,  threw  down  a  small  quantity  of  phosphate  of 
lime.  As  the  oxide  of  iron  might  have  been  contaminated  with 
phosphate  of  lime,  it  was  dissolved  in  muriatic  acid,  and  pre- 
cipitated by  the  triple  prussiate  of  potash :  but  no  traces  of 
phosphate  of  lime  could  be  detected  m  the  filtered  liquid. 

The  solution  from  which  the  oxide  of  iron  and  fdumina  had 
been  precipitated,  was  now  mixed  with  oJialate  of  ammonia.  It 
yielded  2'514  grammes  of  carbonate  of  lime.  If  we  estimate 
the  quantity  of  oXide  of  iroU  according  to  this  quantity  of  lime, 
we  shall  find  its  amount  in  1000  parts  of  tne  water  to  be 
0'00248.  The  quantity  of  phosphate  of  alumina  here  fbund  is 
rather  greater  than  that  obtained  in  the  analysis  of  the  sprudel- 
stone  J  but  this  Is  partly  owing  to  its  not  having  been  sd  com- 
pletely freed  from  silica. 

'Hiat  in  these  analyses  the  oxide  of  iron  was  always  mixed 
with  sUbphosphate  of  iron,  is  no  proof  that  such  a  salt  existed 
in  Uie  water :  it  ib  merely  in  consequence  of  the  property  which 
oxide  of  iron  possesses,  when  precipitated  from  a  solution  eoti- 
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taiaing  pbosplioric  acid,  of  carrying  along  with  it  a  portioa  of 
that  acid,  of  which  it  cannot  afUrwards  be  completely  deprived 
evea  by  the  moBt  powerful  bases. 

The  quantity  of  oxide  of  manganese  was  ascertained  by  dis- 
solving the  above  2*514  grammes  of  carbonate  of  lime  in  nitric 
acid,  evaporating  the  solution  completely  to  dnrness,  and  treat- 
ing the  dry  mass  with  alcohol.  A  brownish  coloured  substance 
remained  undissolved ;  and  the  oxide  .of  manganese  contained 
in  it  was  thoroughly  freed  from  any  adhering  nitrate  of  lime  or 
nitrate  of  stronUan,  by  being  washed  first  with  alcohol,  and 
afterwards  with  acidtuated  water.  It  weighed  after  ignition 
0'004  gramme.  The  oxide  of  man^neae  exists  in  liie  water  in 
the  state  of  carbonate :  it  never  forms  an  ingredient  in  the 
spnidelstone,  because  the  carbonate  of  manganese  is  almost 
as  soluble  in  water  as  the  carbonate  of  magnesia. 

According  to  these  several  analyses,  the  soUd  ingredients  io 
1000  parts  of  the  Carlsbad  water  are  as  follows : 

Sulphate  of  soda 2-68713 

Carbonate  of  soda 1-26237 

Chloride  of  sodium 1-03862 

Carbonate  of  lime  0-30860 

Fluate  of  lime 0-00320 

Phosphate  of  lime 0-00022 

Carbonate  of  strontiaii 0-00096 

Carbonate  of  magnesia 0-17834 

Subphosphate  of  alumina 0-00032 

Carbonate  of  iron 0-00362 

Carbonate  of  manganese 0-00084 

Silica 0-07616* 

5-45927 

The  excess  of  5-45927  over  5*408,  the  quantity  obtfdned  by 
the  direct  evaporation  of  the  water,  is  occ^oned  by  the  mag- 
nesia, and  the  metallic  oxides  being  regarded  in  this  estimate  as 
combined  with  their  full  proportion  of  carbonic  acid. 

I  have  examined  in  a  similar  manner  the  water  from  the  Mill 
spring,  the  N^ew  spring,  and  Theresie's  spring,  but  found  in 
them  all,  not  only  the  same  constituents,  but  these  constituents 
also  in  exacUy  the  same  proportions,  as  in  the  water  from  the 
Sprudel ;  a  turther  connrmation  that  all  the  Carlsbad  waters 
proceed  from  one  common  main  stream,  or  reservoir. 

As  it  was  not  improbable  that  the  Carlsbad  water  might  con- 
tain a  small  quantity  of  potash,  I  converted  a  portion  of  the 
soluble  salts  into  muriate  of  soda,  and  added  as  much  muriate 
of  platinum  as  was  sufficient  to  form  a  double  salt  with  the 

■  Under  the  «ilie*  I  hiTC  iaclnded  b  kimU  qouitiiT  fhid  VM  t^amtMl  ftom  dw 
{oddftof  iton,  widAmntheidioiplwteDf  dmniiHu  (    nnol<' 
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soda  '  Thd  solution  was  then  eraporated  to  dryness  by  a  mo- 
derate heat,  and  the  dry  mass  was  treated  with  alcohol  of  the 
specific  gravity  0'84.  Not  a  trace  of  muriate  of  platinum  and 
potash  remained  undisBolved  :  the  water  therefore  contained  no 
potash,  for  that  doable  salt  is  quite  insoluble  in  alcohol.  Potash 
must,  however,  on  some  occasions,  constitute-on  ingredient  of 
the  water,  for  (  have  detected  the  fluosilicate  of  that  alkali  in 
several  spnidelstones. 

Although  no  circumstances  gave  occasion  to  a  suspicion  that 
lithia  existed  in  the  water,  its  presence  was  still  possible.  To 
ascertain  the  point,  I  mixed  a  quantity  of  the  soluble  salts  with 
a  solution  of  subphosphate  of  ammonia:  the  liquid  neither  he- 
came  turbid,  nor  did  it  yield  a  precipitate  by  evaporation. 
When,  in  a  comparative  esperiment,  this  salt  was  mixed  with  a 
solution  of  lithia,  there  was  deposited  during  evaporation  a 
.crystalline  powder,  the  greater  portion  of  which  remained  un^ 
dissolved,  on  treating  the  dry  saline  mass  with  water.  When 
the  salt  examined  in  this  manner  had  not  been  previously  fused 
in  a  red  heat,  it  always  gave  with  phosphate  of  ammonia  a  slight 
precipitate,  similar  to  phosphate  of  lithia ;  but  on  examining 
Uiis  substance  before  tne  blowpipe,  I  found  that  with  nitrate 
of  cobalt  it  fused  to  a  pale  red  coloured  pearl,  and  that  when  it 
was  treated  on  charcoal  with  carbonate  of  soda,  the  latter  salt 
was  absorbed,  and  left  au  earthy  matter  behind.  Phosphate  <rf 
lithia  fuses  with  nitrate  of  cobalt  to  a  blue  pearl,  and  is  absorbed 
by  the  charcoal  at  the  same  instant  with  the  curbonate  of  soda. 
Iiiis  precipitate  proceeded  therefore  from  a  residue  of  carbonate 
of  magnesia  in  tne  alkaline  liquid. 

It  still  remains  to  make  some  observations  upon  the  manner 
in  which  these  diSerent  ingredients  were  comoined  with  one 
another  in  the  water,  Murray  first  directed  the  attention  of 
chemists  to  the  fact,  that  the  analysis  of  a  mineral  water  oftea 
gives  the  ingredients  in  the  state  of  compounds,  totally  different 
from  those  which  existed  originally  in  uie  water.  This  is  very 
true ;  but  he  overlooked  the  difierence  between  the  results  of 
analysis,  and  the  actual  relations  of  the  substances.  BerthoU 
let's  investigations  respecting  the  action  of  chemical  masses  in 
conjunction  with  that  of  the  relative  affinities,  had  already,  long 
before,  given  a  satisfactory  answer  to  this  question.  He  has 
demonstrated  that  if  a  number  of  salts  which  do  not  decompose 
one  another  according  to  the  usually  admitted  laws  of  affinity, 
he  dissolved  iu  water,  a  decompositioa  nevertheless  ensues  to  a 
certain  extent ;  a  portion  of  each  acid  uniting  with  a  portion  of 
each  base,  so  Uiat  combinations  are  formed  between  the  whole 
of  the  Bubstances,  individually,  which  exist  in  solution.  Thus, 
if  caustic  soda  be  mixed  wit^  sulphate  of  potash,  a  certeia 
qoonttty  of  sulphate  of  soda  is  formed,  and  the  acid  is  divided 
between  the  Imms  in  such  a  manner,  that  the  unoombined  por- 
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tioM  of  neh  iiorMB(>ond.  If  ^  toda  wM«  pMvloublr  «oU- 
bitted  ^Ui  muriktic  4cid,  the  dtooinpoAiUoa  Would  bft  iml  lAorft 
exteuive,  bschaie  s  portion  of  the  mtiriatio  acid  Would  nt  tbft 
BBtAe  tinas  unita  *itli  the  botaih.  Two  ialt«  were  originblly  dis- 
solved in  the  water,  hut  these  bonstitiite  fbur,  no  long  u  thejr  re- 
tnain  in  BDlotios;  if  the  water  be  enporftUd,  the  two  nte  aealb 
recovered,  for  the  reasons  which  have  been  so  ably  def  elOpM  hf 
Bertholiet. 

Should  it  he  asked  what  ouantity  of  each  of  these  four  salts 
exist  in  solution  ?  We  must  allow,  tJiat  so  long  as  their  amount 
cannot  ba  ascertained  by  actual  analysis,  the  question  must  re- 
main unanswered.  These  ^uuitities  depend,  in  the  first  place, 
upon  the  ntBpeotive  quantities  of  the  two  salts  originally  mfited, 
and,  in  the  second,  upon  the  relatire  attractive  fbrcea  of  the 
Bcids  and  bases.  The  former  of  these  points  may  be  e^iiy 
ascertttned,  lAt  wc  as  yet  porisess  no  data  for  a  precise  deter*- 
mination  of  the  latter.  Could  we  express  the  relative  attrscHvA 
forces  of  each  individu^  substance  in  numbers,  in  the  same 
tnannet  as  we  express  its  speeifio  heat  or  its  speoifib  gravity,  it 
would  then  become  eaay  to  perform  this  calculation  from  the  tt- 
■blti  of  an  ordinary  analysis.  As  yet,  however,  not  on6  of  these 
relative  affinities  is  so  tnoroughly  understood,  tiiat  its  precitfi 
amount  can  be  compared  with  that  of  another ;  and,  it  is  there- 
fore altogether  impoBsible  to  determine  with  certainty,  from  the 
resuiu  of  an  analysis,  to  what  extent  the  acids  and  bases  hod 
been  combined  with  one  another  in  the  original  solution.  At 
|)reaoni,  the  utmost  wo  oaa  accomplish,  tS  to  state  the  direct  re- 
sults of  an  accurate  analysis.  Theory  informs  us,  that  the  Sub* 
ttanees  constituting  our  result  are  different  from  thos^  whtch 
actually  exilted  in  the  water ;  but  we  should  he  wrong  to  alsb* 
ciate  them  with  one  anoUier  itt  any  other  manner,  because  such 
an  arrangement  could  have  for  its  basis  nothing  better  than  un- 
certain conjecture. 

In  the  Carlsbad  water,  one  of  the  bases,  the  soda,  preponder* 
Ues  BD  eonsidenibly  over  the  other,  that  the  real  constltntidn  of 
iha  watermast  ootrespond  pretty  closely  with  the  result  of  ana- 
lysis.  NevattilelesB,  we  may  be  cMtain  thtit  the  water  contaitlfi 
amtdl  quantities  of  sulphate  atid  muriate  of  lime,  as  tilso  of  sul- 
pfaata  and  miirtaU  of  magnesia,  end  a  correspondingly  Ui^er 
tmantity  of  carbonate  of  eoda  than  th6  amdysis  indicates ; 
dtb^ti^  these  Salts  are  gradually  decomposed,  m  propArtiAn  as 
tb»  quantity  ef  Wkter  Is  diminished  during  evapDratlon.  The 
aubttanMS  which  the  water  coftuins  itt  such  6xtrem6lr  minute 
quaniatiefe,  untt  be  subject  to  the  same  law  df  mutual  decom- 
position, Ohly  the  actido  of  the  law  will  In  the  cose  of  theM  bt 
orach  leal  perMptibli. 

In  steting  ^  result  of  o^  onalysie,  I  have  giten  thfe  olk^ae 
<*rbcAMM  u  I  fdttdd  tbeitt  in  we  dry  «tft,  ol»&i^l^^ 
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^orating  the  water:  in  the  water  iteelf,  however,  th^  All  exlAt 
m  the  Btate  of  bioarboaates. 

If  either  fiuate  nor  nhoBphate  of  lime  is  soloble  in  Water,  but 
their  solubility  in  acias  lea  me  to  Suppose,  that,  in  the  Carlsbad 
water  they  are  held  in  Holution  by  the  uacombfned  tiftrbouib 
acid.  To  prove  this,  I  diffused  a  quantity  of  recently  prepared 
Uitd  Btill  moist  fluate  of  lime  through  Water,  and  impregnated 
the  liquid  with  carbonic  acid  gas.  The  filtered  liq|uid,  on  being; 
heated  to  ebnllitiod,  deposited  en  exceedingly  mmute  tmce  of 
fluate  of  lime.  I  now  put  a  quantity  of  carbonate  of  soda  and 
fiuftte  of  lime  into  another  portion  of  water,  and  saturated  the 
mixture  with  carbonic  acid.  The  solution  in  this  eicperilfieht 
became  most  distinctly  turbid  when  boiled,  and  deposited  flUate 
of  lime.  It  is  obvious  from  this,  that  bicarbondte  of  soda  is  thfe 
real  solvent  of  the  fiuate  of  lime  in  the  Oarlsbad  Water. 

Phosphate  of  lime,  both  when  precipitated  hy  ammonia  (tort 
its  Bdlutton  in  acids,  and  by  lime  water  from  a  liquid  containing 
phosphorio  acid,  dissoWeH  in  water  impregnated  with  carbbnic 
acid  with  much  greater  facility,  and  to  a  much  greater  extent, 
than  fluate  of  lime :  and  I  could  perceive  no  dlfierence  itl  this 
respect,  whether  the  Water  contained  soda  or  hot.  Both  the 
phosphate  and  snhphosphate  of  alumina  are  soluble  to  a  Alight 
degree  in  Water,  and  are  precipitated  by  the  addition  of  a  Cdtl- 
Hderable  quantity  of  any  salt.  No  phosphate  of  alumina  exists 
in  the  spradelstone^ ;  it  Would  appear  that  carbonic  acid  is  itfe 
BolveUt  while  in  the  water.  Perhaps,  also,  the  protoxide  of 
iron,  in  proportion  aH  it  becomes  peroxldized,  shares  the  aeid 
with  the  alumina,  and  renders  it  insoluble ;  and,  perhaps,  thb 
lime  may  act  in  the  same  mtinner,  at  the  instant  when  it  ceaiek 
to  be  a  bicarbonate. 

Quantity  of  Carbonic  Acid  in  tht  Qtrltbad  Water. 
The  want  of  a  mercurial  trough,  and  of  the  other  necesauy 
apparatus,  prevented  me  from  ascertaining  this  point  on  the  Spot 
experimentally ;  I  hoped,  however,  to  have  attained  my  objeci 
by  less  direct  means,  but,  on  making  the  attempt,  t  encountered 
greater  difficulties  than  had  been  at  first  anticipated.  It  ap- 
peared to  me,  that  if  we  could  determine  the  nature  and  relative 
amount  of  the  gades  which  stand  over  the  water  in  the  subter- 
raneous reservoir,  it  would  be  easy,  from  the  knowledge  wi 
pOssflsB  respecting  the  solubility  of  gases,  at  given  temperature* 
and  pressures,  to  calculate  the  (quantity  of  carbonic  &cld  in  the 
Water  which  lies  in  contact  with  this  atmosphere.  A  small 
aptning  which  has  been  made  in  the  vault  of  the  reservoir,  in 
th«  IteighbourhDod  Of  the  Spnidel,  and  from  which  gss  and 
water  are  disehat^d  alternately,  enabled  me  to  collect  a  Buffi- 
dest  qMntity  of  An  for  my  put^ofie.  On  my  return,  I  letup  a 
deUmOWitt  qttiuibtjr  of  this  gas  into  a  glasa  hibe  stuiding  &vet 
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mercury,  and  iQtrodnced  into  it  a  bit  of  hydr«te  of  (>otasli.  It 
was  80  completely  absorbed,  that  tbe  minute  bubble  of  air  k- 
inaiaiDg  could  not  be  accurately  measured,  and  could  not  at  the 
utmost  hare  amounted  to  more  than  a  thousandth  part  of  the 
on?inal  volume.  A  quantity  of  gas  collected  in  a  similar  way 
at  Theresia's  spring,  left  one  per  cent,  of  a  gas  which  appeared 
to  be  azote,  as  it  was  not  sensibly  absorbed  By  a  solution  of  sul- 
phuret  of  potash. 

■  I  now  calculated  the  quantity  of  carbonic  acid  gas  which  the 
vater  in  the  reservoir  should  contain,  ou  the  supposition  that 
100  volomes  of  it  absorb  104  volumes  of  the  gag,  at  the  tem- 
perature 164}",  making  allowance  at  the  same  time  for  the  addi- 
tional pressure  to  which  it  is  subjected,  and  which  may  be  esti- 
mated by  the  height  to  which  tbe  jet  of  the  Sprudel  rises 
above  the  surface  of  the  water  in  the  reservoir.  The  result  was, 
that  the  disengaged  carbonic  acid  gas,  taken  at  the  temperature 
32°,  should  constitute  three-fourths  of  the  volume  of  tbe  water. 
If  we  add  to  this  the  carbonic  acid  of  the  bicarbonates,  which 
by  weight  constitutes  0*075  per  cent,  of  the  water,  and  at  3*2^ 
would  occupy  0-.196  of  its  volume,  it  will  follow  that  the  water, 
when  boiled,  should  emit  at  least  ly^  times  its  volume  of  car- 
bonic acid  gas,  measured  at  the  temperature  of  32°.  But  the 
taste  alone  of  the  water  is  sufficient  to  convince  us  that  the 
quantity  thus  indicated  is  greatly  in  excess.  By  direct  experi- 
ment, Beccber  found  precisely  as  much  gas  in  the  water  as 
would  be  requisite  to  convert  the  whole  of  the  carbonates  into 
bicarbonates;  Klaproth  found  rather  less  than  this  quantity.; 
Reuss  found  rather  more.  I  am  of  opinion  that  the  quantity  of 
gas  contained  in  the  water  when  it  first  issues  from  the  earth,  is 
rather  greater  than  what  would  convert  the  carbonates  into 
bicarbonates. 

This  seeming  anomaly  is  probably  occasioned  by  a  circum- 
stance, to  which  no  attention  has  hitherto  been  paid  in  deter- 
minations respecting  the  solubility  of  gases  in  water,  because  it 
exerts  but  little  influence  at  the  ordinary  temperatures.  Water, 
under  every  temperature  and  pressure,  possesses  a  determinate 
tension,  and  any  gas  standing  over  the  surface  of  -  water, 
always  contains  an  admixture  of  its  vapour,  which  in  this  situa- 
tion acts  in  exactly  the  same  manner  as  a  permanently  elastic 
gas.  When  a  mixture  of  carbonic  acid  gas,  and  of  the  gas 
(or  vapour)  of  water  stands  over  tbe  surface  of  water,  the  inter- 
stices of  the  liquid  must  contain  a  portion  of  this  gaseous  mix- 
ture, that  is,  both  of  the  carbonic  acid  gas,  and  of  the  gas  of 
water.  The  apparent  absorption  by  water,  therefore,  of  any 
pare  gas,  as  for  example,  carbonic  acid  gas,  in  a  given  tempe- 
rature and  pressure,  is  in  fact  tbe  quantity  which,  in  that  tern* 
perature  and  pressure,  is  necessary  to  maintain  the  equiUbcium 
fietween  the  carbonic  acid  gas  and  the  gas  of  water,  both 
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throu^out  uid  over  the  anr&ce  of  libe  liquid.  Every  pate  gas 
which  is  placed  in  contact  with  vater  becomes  isstantly  a 
mixed  gas  in  consequence  of  the  evaporation  of  the  liquid,  and 
the  proportion  of  the  aqueous  to  the  permanently  elastic  gas 
augments  with  the  temperature.  Unless  this  happened,  it  would 
be  impoBsible  to  expel  by  boiling,  a  greater  quantity  of  gas  from 
water,  than  the  difierence  between  the  augmentations  of  volume 
which  the  elevated  temperature  induces  upon  the  gas  and  the 
water.  But  ebullition,  we  know,  expels  every  particle  of  a  gas 
from  water ;  and  for  precisely  the  same  reason  that  a  gas  when 
passed  through  the  aqueous  solution  of  another,  gmdually 
expels  the  latter,  and  unally  occupies  its  place,  so  does  gs^ 
continue  to  be  expelled  from  water  in  a  state  of  ebullition,  until 
the  interstices  of  the  latter  become  completely  occupied  by  the 
newly  formed  vapour.  But  respecting  the  capacity  of  water  for 
its  own  peculiar  gas,  we,  at  present,  know  nothing:  were  it 
known,  it  would  be  easy  to  ascertain  by  calculation  the  quan- 
tity of  carbonic  acid  which  is  containea  in  the  Carlsbad  water, 
while  confined  within  its  subterraneous  reservoir. 

The  precipitate  which  always  makes  its  appearance  in  the 
Carlsbad  water,  when  kept  for  some  time,  consists  of  silicate 
of  peroxide  of  iron,  subphosphate  of  peroxide  of  iron,  and 
subphosphate  of  alumina,  mixed  with  a  substance  of  organic 
origin,  which  is  naturally  colourless,  but  which  by  slow  degrees 
becomes  black  when  exposed  to  the  action  of  the  atmosphere. 
This  substance  appears  to  constitute  a  very  common  ingredient 
in  mineral  waters  of  this  nature.  I  have  found  it,  for  example, 
in  the  sediment  deposited  by  the  water  of  the  mineral  spring 
Schiersauerling,  in  the  neighbourhood  of  Koningswart;  and 
the  silica  obtained  in  the  analysis  of  this  water  is  always  more 
or  less  dark  coloured,  until  the  organic  substance  has  been  de- 
stroyed by  ignition.  It  appears  to  possess  a  peculiar  affinity 
for  silica,  and  to  associate  itself  with  this  earth  in  preference 
to  any  of  the  other  ingredients  of  the  water.  The  silica,  when 
in  combination  with  it,  is  almost  black  before  being  reduced  to 
a  state  of  dryness ;  it  is  then  greyish  coloured,  but  daritens 
again  when  moistened. 

Examination  of  tome  Spnidelslones. 
The  sprudelstone  is  a  radiated  crystallioe  species  of  lime- 
stone, \^ich  exhibits  no  traces  of  a  foliated  texture.  Its  colour 
is  sometimes  white  and  sometimes  brown,  and  not  unfrequently 
alternates  in  white  and  brown  stripes.  The  texture  varies 
extremely  in  different  specimens  ;  sometimes  it  is  most  deci- 
dedly radiated,  at  other  times  it  is  almost  compact ;  and  speci* 
mens  of  the  hitter  description  are  not  unfrequently  transparent 
when  in  tiiin  fragmeats.    Some  of  the  white  varieties  poaaess 
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tn  tiakten  fracture,  and  beiu-  a  oloe«  rcMmblanca  u>  mt^Hlttt 
[dol6ialt«?l  ot  gurhofite. 

Betbte  the  blowpipe,  the  sprlidelstoM  a«elU  somewbu,  loaetl 
it«  coloar,  hni  either  fklU  to  pAwder  of  itself,  ot  may  be  reduced 
tn  tJl&t  stftte  by  the  alifhteBt  preHBUre.  If  the  experiment  b« 
■bade  in  a  alnflU  glaas  mtitnus,  some  «&ter  l«  rendered  Visible ; 
Uid  the  quantity  of  water  disengaged  is  proportiotlat  to  ihtt 
radiated  structure  of  the  stone.  Now  this  is  i  distinctive 
character  of  arrfigonite  ;*  between  which  and  the  sprudelstone 
there  is  a  renlarkable  similarity  in  their  fibrous  teiture,  in  theif 
total  WaQt  of  any  foliated  structure,  in  their  speciUo  gravity^  in 
th«  alterations  which  tbey  undergo  when  ignited,  aad  id  theit 
eoattiiaing  a  ceftaiu  quantity  of  water,  and  of  carbonati  of 
ttrotltiati.  The  oOtnpaot  sprndelstoneS  contain  littie  Ot  no 
water ;  and  acquire  no  tendency  to  disintegration  by  b«ing 
calcined. 

I.  The  following  I  aStiettained  to  be  the  cOid|M8ltiob  of  tWO 
sprud«lBtoneB>  Vhieh  approoch^  pretty  closely  td  One  attotfaet 
in  the  nature  and  relative  proportion  of  theif  constituents^  Th« 
first  is  t^e  inonistAtion  which  is  deposited  Upon  the  exterior  sur- 
AiCe  of  the  tin  vesseh!  mentioned  in  p.  129.  The  seooAd  is  A 
broWn,  fibrous,  and  very  compact  variety,  which  i8  frequently 
Out  into  ornaments.     Specific  gravity  2'883. 


Water 

1-69   ... 

...     1-40 

Carbonate  of  lime 

96-47   ... 

...  97-00 

Carbonate  of  atrontiao, 

,    0-30   ... 

. ..    0-33 

Fluateoflime... 

0-98  ... 

...    0-69 

Phosphate  of  lime  , . , . 

006  ... 

Phosphate  of  alumina. . 

O-IO   ... 

...     0-69 

Oxide  ofiron 

0-43   ... 

.... 

Oxide  of  tin 

0-06 

Oxide  of  manganese , . 

Trace 

S.  A  white  variety,  j>art]y  granular  and  partly  delicate  fibMnS 
in  fracture,  on  being  dissolved  in  muriatic  acid,  left  a  eemitrailB- 
parent  substance,  which  was  converted  into  a  white  powder  by 
desiccation.  This  substance  was  fluosilicate  of  potash ;  for  it 
wu  fusible  before  the  blowpipe,  sulphuric  acid  disedga^d  from 
it  fluosilic  acid,  and  the  residue  consisted  of  sulphate  of  potash. 
AmUOtiia  threw  down  fVom  the  solulioa  a  y^ow-coloured  pt*- 

•  l%>t  IliU  properly  h  Mt  pIMMMed  b^  MMy  variety  of  MmMi  Ifancstone  mkt  be  esiDy 
jKoni  b}>  heuiiig  fn^ort*  of  Mttin  ipir,  ungntite,  ud  ^n^dMMM,  in  ■  mail 
tba  tnatnn  bdto  the  blavp^.     The  amsonitg,  and  KKm  ^It  th*  ipiudelNolw, 

ftU  to  pywSer ;  but  the  Mttia^  spar  conlinuea  whoUy  unaltcied.     T^K  rifhfr  tlie  uruo. 
atbe  II  tt  lumtiui,  die  ajKtdlM  ii  111  diliiltegtlriim. 
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elpttatfl,  eonitttatinii;  0*6  af  tlis  vaickt  of  the  stonv^  Ukd  0901^ 
posed  of  0<47  fluate  of  lima,  OOT  m  the  phosphates  c^  linae  wA 
alumina,  and  0-Q6  of  exide  ef  iroQ,  The  lUDiaaiUBeal  liquid,  ea 
being  coDcentrated,  deposited  aa  additional  <juantily  of  the  flae« 
tilioata  of  potaih,  but  the  difficulty  of  washing  it  prerented  rae 
fptm  aseertaining  its  weight. 

3.  The  white  compact  variety  resemhliog  magDCsita  doai  nok 
eontein  a  trace  of  magnesia,  agreeing,  in  this  respeet,  with  all 
the  other  varieties  0?  the  sprudelstone.  The  carbonatf  of 
stroDtian  also,  and  the  earthy  nuatqs  apd  phosphates,  exist  in  it 
in  the  usual  proportion. 

4.  A  very  peculiar  variety  of  spnidelstone,  which  is  tem\^ 
hy  the  eombined  action  of  oxidation  aud  evaporation,  wai  found 
to  be  oonp9Bed  of 

Carbonate  of  lime  .  , , . , 49-SO 

Subphosphate  of  peroxide  of  iron  ,.,,  1*77 

Peroxide  of  iron 19*35 

Carbonate  of  protoxide  of  irop 12*13 

Phosphate  of  alumina 0-60 

Silica. ,  3-95 

Water 9'00 

lOO-OO* 


Ai^Tici^  XIV. 

Astronomieel  Oburvatiotn,  1924. 
By  Col.  Beaufoy,  FHS. 

Buskey  ffefitk,  near  Stanm(nv, 
1°  ST'  44-»"  North.     Loiigitnde  WM  tn  dme  1' 
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Article  XV. 

Mfpijf  to  aa  erroftQiu  Statemmt  retpectin^  Sir  Huv^^  Davj^t 
Method  of  defendiHg  the  C(^er  Hheettngfvr  Ship^  Bottm^t 

SiscE  Sir  Humphry  Davy's  paper  (see  p.  94)  was  printed,  the 
32d  numbef  of  ft  weekly  publication,  called   the  MechaQlc'a 
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Mi^azine,  has  been  pat  into  my  bands,  which  containB  an  arti- 
cle, signed  Samuel  Deacon,  and  entitled  "  Sir  Humphry  Davy's 
Bcmedy  for  the  Decay  of  Copper  Bottoms,  not  origiDai."  The 
Msertion  is  founded  on  the  following  advertisement  in  "  The 
Woiid  "  newspaper,  of  April  16,  1791 : — "  By  the  King's  patent, 
tvmtd  copper  Boeets  and  pipes,  manufactured  and  sold  by 
Charles  Wyatt,  Birmingham,  and  at  19,  Abchurch-lane,  Lon- 
don." These  sheets,  amongst  other  advantages,  "  are  particu- 
larly recommended  /or  sheathing  of'  ships,  as  possessing  all  the 
good  properties  of  copper,  with  others  obviuusly  superior, 
which  the  following  extract  from  a  report  fouuded  on  actual 
experiment,  by  Dj.  HiggioH,  clearly  demonstrates,  viz,  that  this 
coating  of  tin  powerfully  resists  the  action  of  salt  water,  and,  by 
preventing  the  corroBiun  of  the  copper,  operates  as  a  preservative 
of  the  iron  placed  contiguous  to  it." 

The  best  answer  to  this  attack  we  have  given  already,  by 
laying  Sir  Humphry  Davy's  paper,  from  the  Philosophical 
Transactions,  before  our  readers,  from  which  it  is  most  obvious, 
that  his  views  have  nothing  iu  common,  except  their  object, 
with  those  of  the  patentee  aforesaid.  As  far  as  the  extract 
given  by  his  advocate,  Mr.  Deacon,  enables  me  to  judge,  it 
seems  tbat  the  superiority  claimed  by  Mr.  Wyatt  consists 
merely  in  coating  the  surface  of  the  copper  sheets  with  some 
substance  less  supject  to  corrosion  by  sea  water  than  that  metal, 
and  his  idea  was  probably  borrowed  from  the  common  practice 
of  inning  culinary  copper  vessels, — a  practice  known  to,  and 
adopted  by,  the  Komans.*  As  Mr.  Deacon  gives  no  particulars 
of  the  mode  of  applying  or  preparing  these  tinned  plates,  it  is 
fair  to  infer  that  tnere  was  nothing  peculiar  to  tbem  in  either 
respect,  and  all  the  claim  that  he  can  possibly  make  out  to 
originalit)[  is  in  the  application  of  an  old  fact  to  a  new  purpose. 

But  it  is  not  on  the  substitution  of  tinned  copper  for  plain 
copper,  that  Sir  Humphry  Davy's  pretensions  to  ongioality  rest : 
it  18  in  the  pri/wiple  on  which  that  substitution,  or  rather  an 
equivalent  and,  as  we  shall  presently  see,  a  superior  process  is 
recommeuded,  that  his  claims  are  founded.  For  the  explana- 
tion of  that  principle,  I  refer  the  reader  to  Sir  Humphry  Davy's 
paper;  but  I  will  ask,  did  Mr.  Wyatt  know,  that  even  though 
nine-tenths  of  the  tin  be  worn  away  from  a  copper  saucepan,  and 
the  copper  exposed,  the  vessel  may  still  be  used  with  safety  ? 
Could  he  have  explained  the  cause,  if  he  knew  the  fact  ?  Wlien 
he  prepared  his  sheets,  did  he  carefully  tin  the  whole  surface, 
or  was  he  aware  that  if  the  preservative  metal  were  applied  to  a 
comparative  speck  of  it  only,  it  would  be  equa%  effectual  ?  Or, 
lastly,  had  he  the  remotest  idea  that,  so  applied,  it  would  act  as 

■  StMUMin  iniMtn  matu  nma  Mnomn  nMiomn  bdt,  M  eomtMadt  anigicla  Tinii, 
ftc-(Plin.  Hilt.  Nit.  Ub.  34,  c.  ifl.) 
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B  preeervative  at  all  ?  If  h«  did  kaow  alt  this,  he  knew  much 
more  tban  one  of  the  ablest  chenoiBts  of  the  day ;  for  Dr.  Watson, 
in  the  serenth  edition  of  his  Essays,  published  in  1800,  insists 
very  strongly  on  the  danger  of  tinned  copper  vessels,  in  cate  of 
ahraaoH  oj  the  tin ;  and  so  apprehensive  teas  he  of'  the  conseqtuneet 
of  the  minutest  portion  of  copper  being  uncovered,  that  he  says 
that  "  a  new  copper  ressel,  or  a  cbpper  vessel  newly  tinned,  ift 
more  dangerous  than  after  it  has  been  uned;  because  its  poites, 
which  the  eye  cannot  distinguish,  get  filled  up  with  the  BidK 
■tances  which  are  boiled  in  it,  and  all  the  sharp  edges  of  the 
prominent  parts  become  blunted,  and  are  thereby  rendered  less 
liable  to  be  abraded,"  Dr.  Watson,  therefore,  was  so  far  from 
being  aware  of  the  principle  on  which  Sir  Humphry  Davy's 
invention  is  foimded,  that  he  obviously  was  not  even  aware  of 
the  fact  alluded  to,  and  the  BirmtoKham  patentee  was  probably 
not  much  better  informed  than  the  Bishop  ofLlandaff.  At  the 
date  of  Mr.  Wyatt's  patent,  aiid  for  many  years  after,  all  the 
world  was  ignorant  ot  the  principle  of  action  of  the  defending 
metal ;  nor  was  it  developed  till  the  instrument  of  Volta,  iu  the 
hands  of  Davy,  furnished  the  clue ;  and  its  present  important 
application  is,  in  fact,  an  extension  of  the  same  train  of  reason- 
ing that  led  to  bis  preceding  discoveries  in  electro-chemical 
science. 

Itisin  the  prifln;)^,  therefore,  I  repeat,  that  the  merit  and  ori- 
ginality of  Sir  H.  Davy's  method  is  founded,  and  the  importance  of 
the  principle  is  confirmed  by  a  circumstance  which  would  have 
rendered  a  mere  mechanical  covering,  like  Mr.  Wyatt's,  uselesa 
atid  abortive.  The  defended  copper  is  more  liable  to  become 
foul  from  the  adhesion  of  barnacles,  weeds,  Etc.  tban  the  unde- 
fended. Had  Mr.  Wyatt's  tinned  sheeting  been  adopted,  it 
would  have  been  subject  to  the  same  pest,  nor  is  it  probable  that 
JQ  the  then  state  of  chemical  science,  he  could  have  su^ested 
a  remedy  for  the  evil.  With  the  light  thrown  on  the  subject  by 
Davy,  the  antidnte  is  obvious.  Barnacles,  Sic.  do  not  adhere  to 
the  undefended  copper,  because  the  oxide  on  its  aur&ce  poisons 
them,  but  the  clean  metallic  surface  of  the  defended  copper  does 
them  no  harm.  All  that  is  necessary,  therefore,  is  to  weaken 
the  defensive  action,  by  dimiiiishiog  the  extent  of  defending 
surface,  to  such  a  point  as  to  allow  a  slight  oxidation. of  the 
copper,  sufficient  to  repel  the  animalculte,  but  not  sufBcient  to 
occasion  a  serious  waste  of  the  metal.  J.  G.  C. 
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Articlb  XVI. 

AvALTSBs  ov  Books. 

PUlofepHiciil  Transactions  of  the  Boygl  Society  of  Loi^dOn,  for 
im    Parti. 

Of  the  papers  contained  in  diU  part  of  the  Phitoiophical 
TransactioBs,  two  are  given  entire  in  the  preacnt  number ;  we 
purpOBs  to  reprint  two  others,  of  aimilar  value,  in  the  ensuing 
Bumbert  of  the  Amiah ;  of  three  others  copious  reports  havq 
already  been  presented  to  the  reader:  whiUtthe  remainder,  being 
en  subjects  pt  Astronoiny  and  Mathematics,  cannot  usefully  be 
cpitomtzed.  We  shall,  therefore,  confine  our  extracts  in  this 
place  to  the  titles  of  these  papers. 

I.  The  CrooKtan  Lfcture. — On  tMe  Internal  SlruclHre  of  the 
Human  Brain,  teken  examined  in  the  Microieojte,  ai  compared 
with  that  of  Fishes,  Insects,  and  Worpii.  By  SirEverardHome, 
BarU  VPRS.  (Bee  Annals,  N.  S.  vii.  p.  65.) 

II.  Smne  Observations  on  the  Migration  of  Birds.  By  the  late 
Bdwsrd  Jeaner,  MD.  FRS.  (See  ihid.  p.  66.) 

III.  Oh  the  Nature  of  the  Acid  and  Saline  Matters  utunlh 
existing  in  the  Stomach  of  Animals.  By  William  Prout,  MD. 
FRS.  (See  present  number,  p.  117.) 

IV.  On  the  North  Polar  Distances  of  the  principal  Fixed 
Stars.  By  John  Brinkley,  DB,  FRS.  &o.  Andrew's  Professor 
(»f  AatroDomy  in  the  University  of  Dublin. 

V.  Oa  the  Figure  requisite  to  mairttain  the  EquiHtriuBi  of  a 
Homogeneaus  Fluid  Mass  that  revolves  upon  an  Jbcis.  By  Jamea 
Ivory,  AM.  FRS. 

VI.  On  the  Corrosion  of  Copper  Sheeting  by  Sea  Water,  and  oh 
Methods  ofpreoenting  this  Effect;  and  on  their  Application  to 
Ships  ofrfar  and  other  Ships.  By  Sir  Humphry  Dftvy,  Bart. 
Pres.  RS.  (See  present  number,  p.  94.) 

VII.  A  finite  and  exact  Expression  for  the  Re/ractiou  of  an 
Atsnosphere  nearly  resembling  that  of  the  Earth.  By  Iliomas 
Young,  MD.  For.  See.  RS. 

VIII.  The  Bakerian  Lecture. — On  aertain  Motions  produced 
infiuid  Condaetors  when  transmitting  the  Electric  Current.  By 
J.  F.  W.  Herschel,  Esq.  FRS.  A  portion  of  this  Lecture  will 
appear  in  our  next  aumoer. 

IX.  Experiments  and  Observations  on  the  Development  of 
Ma^etical  Properties  in  Steel  and  Iron  by  Percussion.  Part  ll. 
By  William  Scoresby,  Jun.  FRSE.  &c.  Communicated  bv  Sir 
Humphry  Davy,  Bart.  Pres.  RS.  (See  Annals,  N.  S.  vii.  p.  ii30.) 

X.  On  Semi-decussation  of  the  Optic  Nerves.  By  William 
Hyde  WoUaston,  MD.  VPRS. 

This  interesting  paper  will  appear  ia  the  next  number  of  the 
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Article  XVII, 

Proceedings  of  Philosophical  Societies. 

ASTBONOMICAI,    SOCIBTY. 

June  1 1  .—The  following  papers  were  read  : — 

Ut,  On  the  Variation  ot  the  mean  Motion  of  the  Comet  of 
Enckf  produced  by  the  EnsiBtance  of  an  Ether;  by  M.  Mas- 
ootti.  This  comet  is  well  known  to  evince  a  diminution  of  its 
periodic  time  at  each  revolution,  and  the  object  of  this  paper 
was  to  demonstrate  the  cause  of  thJB  effect.  Eocke  himself 
supposed  it  was  occasioned  by  an  ether  diffused  through  space; 
but  if  so,  how  happens  it  that  the  planets  also  have  not  been 
retarded?  This  the  author  attempted  to  show  might  be  the  case, 
although  the  phsenomenon  might  pass  unobserved.  He  adopts 
with  Encke,  the  hypothesis  of  Newton,  that  the  density  of  this 
ether  diminishes  iu  the  inverse  ratio  of  the  square  of  the  dist- 
ance from  the  sun  ;  consequently  that  the  planet  Mercury  would 
he  most  likely  to  be  affected  by  it ;  and  by  a  long  series  of 
analytical  investigation,  assisted  by  Legendre's  tables  of  elhptic 
functions,  arrives  at  the  result,  that  this  resistance  would  not 
produce  a  greater  change  in  the  mean  geocentric  longitude  of 
Mercury,  than  31"2"  in  the  course  of  a  century.  Hence  he 
concludes  that  the  comet  may  have  such  a  resistance  from  an 
efher,  as  will  be  sufficient  to  account  for  the  difference  between 
the  calculus  and  the  observations,  and  yet  that  the  planets 
shall  not  hitherto  have  manifested  the  least  effect  of  such  a 
medium. 

2d.  On  a  new  Astronomical  Instrument  called  the  Differen- 
tial Sextant;  by  Benjamin  Gompertz,  Esq.  FRS. — This  paper 
was  a  further  and  more  particular  description  of  the  construc- 
tion and  application  of  the  instrument  before  invented  by  Mr. 
Gompertz,  and  partially  described  in  his  paper  on  Astronomical 
Instruments  read  before  the  Society  on  tne  llth  of  January, 
1822.  In  this  instrument,  the  index  reflector  is  susceptible  of 
motion  on  one  end  of  the  index  as  on  a  centre,  being  the  same 
as  that  on  which  the  index  itself  turns,  so  that  the  reflector  may 
be  set  to  make  any  angle  at  pleasure  with  the  index ;  the  whole 
being  permitted  to  move,  as  a  bent  lever  about  the  centre.  The 
horizon  glass  also  is  capable  of  being  adjusted  and  fixed  at 
different  angles  to  the  fixed  arm.  The  object  proposed  by  Mr. 
Gompertz  in  this  contrivance  is  to  measure  the  difference  of 
angular  distances  in  any  two  celestial  pbeenomena,  occasioned 
by  those  varying  circumstances  which  produce  small  changes  ; 
such  as  refraction,  parallax,  aberration,  Stc. :  and  the  paper 
conduded  with  some  appropriate  hints  as  to  the  best  manner  of 
applying  the  instrument  to  these  purposes. 
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3d.  An  Account  of  an  Occultation  of  the  Georgium  Sidus  by 
the  Moon,  which  will  take  place  on  the  6th  of  August  next;  by 
Francis  Baily,  Esq.  FRS.  and  V.  Pres.  Aat.  Soc— Mr.  Daily 
begged  to  call  the  attention  of  the  Society  to  this  interesting 
pheenomenon  which  has  never  yet  been  seen,  as  no  occultation 
Las  occurred  since  the  discovery  of  the  planet.  The  occultation 
will  occur  within  a  very  few  minutes  after  the  moon  has  passed 
the  meridian ;  insomuch  that  those  persons  possessing  a  transit 
instrument  will  see  the  planet  in  tDe  field  of  view  when  the 
moon's  centre  is  on  the  meridian.  This  notice  was  accompanied 
by  a  diagram,  showing  that  the  planet  would  enter  the  western  or 
dark  limb  of  the  moon  at  about  half  way  between  the  moon's 
outer  and  the  upper  or  northern  part  of  her  disk.  There  will  be 
sufficient  time  to  observe  the  occultation  of  the  planet  after  the 
transit  of  the  moon.  This  interesting  phenomenon  will  no 
doubt  attract  the  notice  of  every  practical  astronomer. 

This  being  the  last  meeting  of  the  Society's  present  seeston, 
an  adjonnuuent  took  place  until  the  12th  of  Kovember  next. 


Article  XVIII. 

SCIENTIFIC  NOTICES. 

Chemistry. 

1.  Cyitic  Oxide.    Communicated  in  a  Letter  from  Dr.  Noeh- 

den  to  Mr.  Children. 

MV  DEAR  SIR, 

In  a  letter  which  I  lately  received  from  my  friend,  Prof.  Stro- 
meyer,  he  communicates  some  chemical  information,  which 
mav,  perhaps,  interest  you,  and  which,  therefoie,  1  take  a  plea- 
Bure  in  imparting.  "  He  had,  some  time  ago,"  he  says,  "the 
great  satisfaction  of  discovering  in  gravel  from  the  human  body 
Dr.  Wollastou'a  cystic  oxide ;  and  afterwards  in  the  urine  of  the 
eame  patient,  who  is  afflicted  with  the  stone,  the  same  substance 
in  considerable  quantity.  In  this  urine,  the  uric  acid  was 
almost  totally  wanting,  nor  was  the  urea  found  in  it  in  natural 
quantity.  As  the  cystic  oxide  has  hitherto  not  been  found  in  any 
human  coiicretiom  any  where  but  in  England,  and  has  as  yet 
been  nowhere  obsei'ved  in  the  urine  itself,  I  wish  you,"  he  says, 
"  if  you  should  see  Dr.  WoUaston,  to  mention  this  to  him,  at 
the  same  time  respectfully  remembering  me  to  him.  I  have  no 
doubt  this  intelligence  will  interest  him.  I  mean  shortly  to  pub- 
lish a  brief  notice  upon  the  subject.  Last  year,  M.  Lassaigne, 
of  Paris,  also  found  cifstic  oxide  in  a  stone  from  the  bladder  of  a 
dog." 

If  you  wish  to  make  any  use  of  this  information,  you  are 
welcome  to  do  so. 

I  am,  my  dear  Sir,  yonrs  sincerely,  G.  H.  Noe^^((%j)^. 
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2.  Note  on  a  Contradiction  in  Tkomsott't  System  of  Chtmistry 
respecting  Fhosphuretted  Hydrogen  Gas.    By  M.  Vauquelin.* 

At  p.  273  of  Thomson's  System  of  ChemiBtry,  article  "Pho8- 
pharetted  Hydrogen,"  we  read  rs  follows :  "  When  electric 
sparks  are  passed  through  this  gas  for  Eome  timcj  the  phospho- 
rus is  deposited,  and  pure  hydrogen  eaa  remaiQi,  But  the 
voltime  of  the  gas  is  not  altered  by  this  process.  Hence  it 
followe,  that  pbosphuretted  hydrogen  gas  consistB  of  hydrogen 
gas,  holding  a  quantity  of  phosphoiua  in  solution.  This  quan- 
tity is  discovered  by  subtracting  the  specific  gravity  of  hydro- 
gen gas  from  that  of  phosphuretted  hydrogen."  Further  on,  p. 
275,  it  is  said  that  bihydroguret  of  phosphorus  (proto-phoephu- 
retted  hydrogen)  "  may  be  procured  by  exposing  phosphuretted 
hydrogen  to  the  direct  rays  of  the  sun.  A  quantity  of  phospho- 
rus is  deposited,  and  the  gas  is  changed  into  bihydroguret  of 
phosphorus," 

"  When  sulphur  is  sublimed  in  this  gas,"  continues  Dr. 
Thomson,  "  the  volume  is  doubled,  and  two  volumes  of  sulpbor- 
etted  hydrogen  gas  are  formed.  When  potassium  is  heated  in 
it,  the  volume  is  also  doubled.  Hence  it  is  obvious  that  it 
(proto-phosphuretted  hydrogen  gas)  is  a  compound  of  two 
volumes  of  hydrogen  gas,  united  with  the  same  quantity  of 
phosphorus  that  exists  in  a  volume  of  phosphuretted  hydrogen 
gas,  aud  condensed  into  one  volume." 

Here  is  a  manifest  contradiction :  in  fact,  if  phosphuretted 
hydrogen  gas  (perpospburetted  hydrogen)  be  a  solution  of  phos- 
phorus in  the  hydrogen  without  condeneation,  and  if  this  gas  bs 
converted  by  the  luminous  rays,  or  by  electricity,  into  proto- 
phoaphuretted  hydrogen,  without  any  change  of  volunae,  it  is 
evident  that  the  latter  is  also  a  solution  of  phosphoruB  in  hydro- 
gen without  condensation,  and  that  the  only  dinerence  between 
the  two  gases  consists  in  the  quantity  of  phosphorus. 

If  the  second  part  of  Dr.  Thomson's  reasoning  be  true,  the 
phosphuretted  hydrogen  gas  must  he  reduced  to  half  its  volume 
oy  being  converted  into  protophosnhuretted  hydrogen ;  but, 
according  to  Thomson  himself,  that  is  not  the  case.  It  would 
probablybe  the  first  instance  in  which  hydrogen  has  been  found 
to  be  condensed,  on  abandoning  a  solid  which  it  had  held  in 
solution:  the  contrary  more  frequently  occurs. 

It  was  important,  however,  to  ascertain  if  the  volume  of  pro- 
to phosphuretted  hydrogen  gas  be  doubled  by  heating  sulphur  in 
it ;  for,  as  it  is  proved  by  accurate  experiments,  that  sulphuretted 
hydrogen  contains  an  equal  volume  of  hydrogen,  if  the  volume 
of  protophosphuret  be  actually  doubled  by  the  process,  it  must 
contain  two  volumes  of  hydrogen  condensed  into  one. 
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That  this  is  not  the  case,  M.  Vauquelio  proceeds  to  demon- 
strate by  five  experiments. 

In  the  first,  100  measures  of  perphosphuretted  hydrogen  gas 
were  decomposed  by  exposure  to  the  sun's  rays  for  some  days ; 
phosphorus  was  deposited,  but  the  volume  of  the  gas  was  not 
sensibly  diminished. 

In  this  experiment,  M.  Vauquelin  observed,  that  the  decora- 
position  was  not  complete ;  for  a  portion  of  the  gas  being  suffered 
to  escape  some  time  afterwards,  it  inflamed,  and  deposited  phos' 
phorus.  He  observed  also  that  the  phosphorus  is  not  deposited 
during  exposure  to  the  sun,  but  as  the  gas  cools  at  night. 

One  hundred  measures  of  perphosphuretted  hydrogen  increased 
about  1-lOth  in  volume  by  being  heated  with  sulphur,  and  were 
converted  into  sulphuretted  hydrogen  gas.  100  measures  of 
protopbosphnretted  hydrogen,  similarly  treated,  were  also  con- 
verted into  sulphuretted  hydrogen  without  any  sensible  change 
of  volume. 

In  his  fouith  and  fifth  experiments,  M.  Vauquelin  found  that 
perphosphuretted  hydrogen  gas  is  more  speedily  decomposed, 
even  in  the  dark  over  distilled  water,  both  at  common  tempera- 
tures, and  when  artificially  cooled,  than  by  exposure  to  the  direct 
rays  of  the  sun ;  the  decomposition  appears  also  to  be  more  com- 
plete. In  one  experiment,  125  measures  lost  l-25th  of  their 
volume.  The  decomposition  cannot  be  owing  to  air  contained 
in  the  water,  for  the  volume  of  the  gas  is  not  sensibly  diminished ; 
besides  it  is  slightly  soluble  in  water, 

M.  Vauquelin  concludes,  therefore,  that  phosphuretted  and 
protopUosphuretted  hydrogen  gases  consist  simply  of  phospho- 
rus dissolved  in  hydrogen  without  condensation  ;  that  each  gss 
contains  a  volume  of  hydrogen  equal  to  its  own,  and  that  the 
only  difference  between  them  is  in  the  proportion  of  phosphorus 
ivbich  they  respectively  contain. 

3.  Supposed  New  Metal,  Tasc/iiuiir. 

A  description  of  a  new  metal,  with  an  accompanying  specimen, 
lias  been  sent  to  the  President  of  the  Royal  Society. 

The  metal  has  received  the  name  of  Taschium,  from  the  mine 
of  Taschio  in  which  it  was  found. 

The  specimen  sent  was  said  to  be  silver  containine  the  new 
metal,  the  two  metals  having  been  separated  by  amalgamation, 
and  the  mercury  afterwards  driven  off.  On  dissolving  the  but- 
ton in  pure  nitric  acid,  it  was  atated  that  the  Taschium  would 
remain  as  a  black  Lowder. 

The  Taschium  was  described  a-s  being  combustible  with  a 
bluish  fiame,  a  peculiar  smell,  and  dissipation  of  the  products. 
Amalgamating  with  mercury,  and  in  that  way  being  separated 
from  its  ores.  Not  soluble  in  any  single  acid,  but  soluble  in 
nitro-nnirintic  acid.  If  previously  boiled  with  potash,  then 
D,nitiz.db,G(")OgIc 
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Boluble  is  muriatic  acid,  the  solutioQ  being  precipitated  by 
water.  Its  aolution  giving,  with  pnissiate  of  potash,  a  blue 
precipitate  brighter  even  than  that  with  solution  of  iron,  but 
notprecipitating  with  tincture  of  galls. 

The  button  was  therefore  dissolved  in  nitric  acid,  which  left 
a  blackish  powder  in  small  quantity,  and  also  some  grains  of 
siliceous  sand.  The  powder  was  well  washed,  and  then  being 
heated  on  platina  foil  in  the  flame  of  a  spirit  lamp,  did  not 
bum  or  volatilize,  but  became  of  a  deep  red  colour.  Muriatic 
acid  being  added  to  another  portion  of  the  washed  powder,  and 
a  gentle  beat  applied,  dissolved  by  fkr  the  greater  part  of  it, 
forming  a  red  solution  which  being  evaporated  till  the  excess  of 
acid  was  driven  off,  and  then  tested,  gave  a  blue  precipitate  with 

Erussiate  of  a  potash,  black  with  tincture  of  galls,  and  a  reddish 
rown  with  ammonia. 
On  evaporating  to  dryness  it  left  muriate  of  iron.  Nitro- 
muriatic  acid  being  made  to  act  on  the  minute  portion  of  pow- 
der yet  remaining,  dissolved  very  nearly  the  wtiole  of  it,  leav- 
ing a  small  trace  of  silica,  and  producing  a  solution  similar  to 
the  former.  Hence  the  Taschium  in  this  button  of  silver  was 
nothing  else  than  iron,  and  from  the  presence  of  siliceous  sand 
it  may  be  supposed  to  have  been  introduced  into  the  button 
through  the  maccuracy  of  the  preparatory  manipulations. 
M.  F. — (Journal  of  Science.) 

4.  Ckalyheate  Preparations  of  the  Ijondon  Pharmacopaia. 
The  following  table  exhibits  what  quantity  of  each  prepara- 
tion contains  one  grain  of  oxide  of  iron : 

One  gr.  of  oxide  is  contained  in  gr.  3-8  Ferri  Sulphas 

"  '  66'0 '■  Subcarbonas 

i*2  Ferrum  ammoniatum 

b-0 Tarlarizatum 

20'0  Pilulee  Ferri  coiupoaitfe 
iTlxxx  Liquor  Ferri  Alkalini 
fjiss  Mistura  Fern  composita 
fjiij  Tinctura  Ferri  Ammoniati 

mxiv Muriatis 

f^  Vinum  Ferri  {R.  P.) 

6.  Zirconia  in  Black  Pepper, 
The  Journal  de  Pharmacie  for  May  last  contains  the  following 
notice  on  the  above  subject : — "  M.  Dublancjun.  read  a  notice 
of  a  work  of  M.  Meli  de  Ravennes,  relating  to  the  discovery  of 
zirconia  in  black  pepper,  by  M.  le  Comte  Paoli  de  Milau." 

6.  On  the  Use  of  Nitrous  Oxide  in  Eudiometry. 
Multiplied  experiments  prove  atmospheric  air  to  contain  -^j^ 
of  oxygen,  yet  nitrous  gas  sometimes  indicates  less,  sometimes 
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mon,  thao  that  quantity.  Even  in  the  hands  of  the  late  Mr. 
CaTendiah,  it  seema  to  have  given  capridouH  results,  sometimeB 
producing  a  diminution,  in  a  mixture  of  1*25  nitrous  gas  and  100 
air,  of  115  parts,  and  at  others  of  121'3  parts.*  By  Gay-LuB- 
aac's  method  of  applying  the  test,  however,  the  resiuta  are  con- 
stant. It  consists,  as  is  well  known,  in  introducing  a  knows 
hulk  of  air  into  a  wide  ressel  over  water,  and  afterwards  adding 
an  equal  bulk  of  nitrous  gas ;  after  standing  one  minute,  the 
residuum  is  transferred  to  a  graduated  tube,  and  the  diminution 
of  volume  noted.  This  divided  by  4,  gives  the  quantity  of 
oxygen. 

Mr.  Dana  remarks,  that  the  true  theory  of  the  effect  thus  pro- 
duced has  never  been  explained,  and  he  offers  the  following 
iogeoioui  solution : 

"  It  is  perfectly  well  established,  that    , 
Voli.  oxygen.  VrJs.  nitnm*  gu. 

100  unite  with  400-00  and  form  hyponitrous  acid 
lUO  200-00  nitrous  acid,  and 

100  133-33  nitric  acid. 

"  When  we  mix,  therefore,  100  parts  of  atmospheric  air  with 
100  parts  of  nitrous  gas,  the  diminution  in  volume,  if  nitric  acid 
only  be  formed,  should  be  49  parts ;  if  nitrous  acid  only,  63 
parts ;  if  hyponitroue  acid  only,  105  parts.  But  experimeot 
teaches  us  that  the  diminution  of  volume  is  actually  84  parts, 
and  that  all  the  oxygen  disappears ;  now  this  degree  of  diminu- 
tion can  be  produced  only  by  the  formation  and  absorption  of 
hyponitrous  acid  and  of  nitrous  acid :  and  the  oxygen  present  is 
equally  divided  between  them,  viz. 

Veil,  oxjgra.        Vols,  nitnnu  gu. 

50  unite  with  200  and  form  hyponitrous  acid 
50  lOO  nitrous  acid 

"lOO  300 

"  Or,  as  in  the  analysis  of  the  air,  which  contains  21  per  cent. 

of  oxygen,  and  tlie  diminntion  amounts  to  84  parts  when  100 

each  of  air  and  nitrous  gas  are  employed, 

VtJi. 

One-half  its  oxygen,  equal 10*6 

Unites,  to  form  hypooitrous  acid,  with  nitrous  gas ....  42-0 

The  remainder  of  the  oxygen 10-6 

To  form  nitrous  acid,  unites  with  nitrous  gas 21-0 

All  of  which  an  condensed,  equal 84-0 

■  "  The  gnateatdimmutioniru  110,  the leMtIOe-B;tIiemwn  108*4."  Tbomua'* 
Oiemutiy.Tol.ili.p.  tse.  ,-.  . 
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"  Tho  theory  here  proposed  perfectly  corresponcU  with  the 
fact,  and  the  experiment  confirms  the  existeace  of  byponitrous 
acid ;  the  degree  of  diminutioa  cannot,  I  apprehend,  be 
explained  on  any  other  supposition  than  that  now  made.  The 
fact,  that  the  water,  which  absorbs  the  red  vapours,  produce! 
nitrites,  is  no  proof  that  nitrous  acid  alone  is  formed ;  we  know 
Tory  htile  about  the  Jtitrites;  but  it  is  very  easy  to  conceive,  from 
the  relations  of  nitroui  and  kyponitrous  acids,  that  in  concentrat* 
ing  a  solution  containing  a  mixture  of  salts,  having  these  acids 
in  their  composition,  the  whole  may  pass  to  the  state  of  nitrites 
by  the  agency  of  air,  heat,  and  moisture."  Dana. — (Amejncan 
Journal  of  Science.) 

We  are  sorry  that  so  ingenious  a  paper  as  that  from  which  we 
hare  made  the  preceding  extract,  should  he  suIUed  hy  the  remark 
respecting  Dr.  Ure  (we  beg  to  be  excused  quoting  it),  which 
occurs  at  p.  340.  It  was  wholly  uncalled  for,  and  the  author  has 
most  unnecessarily  gone  out  of  his  way  to  introduce  it.— J.  G.  C. 

7.  Tartarized  Antimony. 
Dr.  Qobel  has  given  the  following  as  the  results  of  his  aoaly- 
tiaof  this  salt: 

Protoxide  of  antimony. 42-60 

Tartaric  acid 45-00 

,  Potash 9-80 

Water 3-76 

101-15 
Its  atomic  constitution  he  considers  to  be  : 

2atom8=2x48=96'0Protox.  of  antimony  "1  =  1  at.  subpro- 
+  latom  =  69-8  Tartaric  acid  /  tarttateofantim, 

which  would  give 

Protoxide  of  antimony 41-4 

Potash. 9-7 

Tartaric  acid 45*1 

Wat«r 3-6 

(Schweigger's  Journal.) 

8.  Infiammaiioa  of  Sulphuretted  Hydrogen  by  Nitric  Acid. 

When  ft  few  drops  of  fuming  nitric  acid  are  put  into  a  Bask 

filled  with  sulphuretted  hydrogen,  the  hydrogen  ia  oxidized  by 
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the  nitric  add,  and  the  sulphur  w  disengaged  in  a  solid  form.  If 
the  flask  be  closed  with  the  finger,  so  that  the  gas  which  becomes 
heated  cannot  escape,  its  temperature  is  raised  so  much  as  to 
produce  combusUon  with  a  beautiful  flame,  and  a  sLght  deto- 
nation, which  forces  the  finger  from  the  mouth  of  the  flask. 
This  experiment  may  be  made  without  the  least  danger,  with  a 
flask  containing  four  or  fire  cubical  inches  of  gas.  Berzelius^— 
(Journal  of  Science.) 

9.  Urinary  Calculus. 

M.  Laugier  has  lately  examined  a  calculus  taken  from  a  yoai^ 
man  of '22  years  of  age.  Although  this  calculus  is  formed  of 
substances  which  are  frequently  met  with  in  this  sort  of  concre- 
tions, yet  its  peculiar  appearance,  friability,  and  the  proportions 
of  the  elements  which  it  contains,  induced  M.  Langier  to  publish 
an  account  of  some  practical  observations  to  which  it  gave  /ise. 

The  calculus  was  of  a  brownish  colour,  sof^  and  friable,  and 
could  be  taken  from  the  bladder  only  in  pieces.  By  exposure 
to  the  air  it  became  dry,  and  owing  to  the  loss  of  moisture,  it 
became  of  a  browner  colour. 

By  examining  the  calculus  with  potash,  acids,  and  water, 
nearly  similar  results  were  obtained,  but  the  method  recom- 
mended to  be  adopted  is  the  following : — Ten  parts  of  the  cal- 
culus reduced  to  powder  were  heated  to  the  boiling  point  in  an 
ounce  of  distilled  water ;  the  clear  solution  was  poured  olf,^d 
the  ebuUiUon  being  twice  repeated  with  a  like  quantity  of  water, 
the  solutions  were  mixed.  Tlie  insoluble  portion  was  brown, 
and  weighed  three  parts  and  a  half. 

The  solution  was  of  a  pale-yellow  colour,  and  when  hot  red- 
dened litmus  paper  strongly,  but  not  when  cold ;  there  were, 
however,  deposited  at  the  bottom  of  the  vessels  a  great  number 
of  smalt  brilliant  plates,  which  were  evidently  lithic  acid ;  when 
dried,  they  weighed  one  part. 

The  solution  evaporated  by  a  gentle  heat  gave  a  white,  pearly, 
laminated  residuum ;  it  weighed  4^  parts ;  did  not  redden  litmus 
paper,  and  on  the  addition  of  potash,  much  ammonia  was 
evolved,  and  it  continued  till  the  whole  of  the  matter  was  dis- 
solved. 

The  alkaline  solution,  supersaturated  with  mnriatic  acid,  gave 
2  parts  of  lithic  acid ;  from  this  it  is  to  be  concluded  that  the 
pearly  matter  obtained  by  evaporation  was  lithate  of  ammonia ; 
there  was  also  a  little  phosphate  of  ammonia. 

The  3|  parts  of  insoluble  residuum  were  heated  in  muriatic 
acid,  which  took  up  1-^  part  of  oxalate  of  lime,  and  this  was  sepa- 
rated by  ammonia ;  the  2  parts  insoluble  in  the  acid  appeared 
to  be  only  animal  matter ;  when  burnt,  it  lefl  only  carbonate  of 
lime,  and  no  trace  of  phosphate  of  lime;  but  as  the  burnt  residuum 
of  the  entire  calculus  gave,  in  a  prevloos  experiment,  half  a  part 
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of  phosphate  of  lime,  it  is  to  be  concluded  that  the  phOBpboric 
acid  ia  combined  with  ammonia,  and  not  with  lime,  and  in  fact 
the  preseoce  of  this  compound  was  determined. 
Ten  parts  of  the  calculus,  therefore,  consist  of 

,  Suhitauces  soluble  in  Water. 

Lith.tc  acid 1  part 

Lithate  of  ammonia , 4 

Phosphate  of  ammonia , 4- 

^  SubslaiKBi  insoluble  in  Water. 

Oxalate  of  Dme 1^ 

Animal  matter 2 

Loss  and  moisture 1 

1o 

10.  Odour  of  Hydrogen  Gas  extraneous,  Inodorous  Hydrogen  Gas. 

When  hydrogen  ^as,  obtained  from  a  mixture  of  iron  6Ung8 
and  diluted  sulphnnc  acid,  k  passed  through  pure  alcohol,  tne 
hydrogen  loses  its  odour  in  a  great  measure ;  and  if  water  be 
added  to  tlie  alcohol  it  becomes  milky;  if  enclosed  in  a  flask 
and  left  for  some  days,  an  odorous  volatile  oil  is  deposited, 
which  was  contained  in  the  gas,  and  which  contributed  to  its 
well-known  odour. 

Perfectly  inodorous  hydrogen  gas  may  be  obtained  by  putting 
an  amalgam  of  potassium  ana  mercury  into  pure  distilled  water, 
but  if  an  acid  or  muriate  of  ammonia  be  added  to  the  water, 
which  accelerates  the  developement  of  the  gas,  it  giTCS  it  the 
Bame  odour  as  that  remarked  in  the  solution  of  zinc  by  weak  sul- 
phuric acid.  This  odour,  therefore,  does  not  belong  to  the  hy- 
drogen gas,  but  is  given  to  it  by  impurities.  Berzelim. — 
(Journal  of  Science.) 

1 1 .  Iodine  and  Phosphorus. 
"  Tbenard  asserts,  that  in  the  union  of  iodine  and  phosphorus, 
not  only  caloric,  but  light,  is  extricated.  But  Sir  H.  Davy 
states  that  no  light  is  evolved  in  this  process.  Repeated  expe- 
riments hare  convinced  me  of  the  accuracy  of  the  observation 
of  the  British  chemist;  but  it  is  only  justice  to  M.  Thenard  to 
state,  that  in  the  action  between  these  substances,  the  evolution 
of  light,  as  well  as  of  caloric,  may  be  shown,  according  to  the 
mode  of  making  the  experiment.  If  a  small  piece  of  dry  phos- 
phorus be  dropped  into  a  test-tube,  and  a  quantity  of  iodine,  in 
its  usual  scaly  form,  sufficient  to  cover  the  phosphorus,  be 
quickly  added,  an  immediate  action  ensues ;  the  tube  becomes 
hot ;  fumes  of  iodine  are  disengaged,  and  a.  deep  violet-brown 
Uquid  is  formed,  without  the  evolution  of  light,  even  when  the 
experiment  is  made  in  a  darkened  room.     But  if  the  proportiop 
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o(  the  phosphons  to  the  iodine  be  lai^,  »nd  the  latter  insuffi- 
cient to  cover  the  former,  the  action  is  accompanied  by  a  mo* 
mentary  fiaeh,  which  I  attribute  to  the  corobustion  of  the  unco- 
vered portion  of  the  phosphonie  in  the  scanty  portion  of  atmo- 
spheric air  in  the  tube.  By  varying  the  proportions  of  the  two 
substances,  1  can  produce  the  union  with  or  without  the  extri- 
cation of  lidit  at^eaanre."  Letter  from  Dr.  Traitl  to  Prof. 
Jamewn. — (Edin.  Phil.  Joura.) 

MlNBBALOOY. 
12.  New  Ore  of.  Lead. 

A  native  compound  of  chloride  and  oxide  of  lead  has  been 
lately  analyzed  by  Berzelius.  He  found  it  forming  part  of  a 
specimen  ticketted  lead  spar,  from  Mendip,  near  Churchhill,  in 
Somersetehire,  in  the  collection  of  lead  ores  belonging  to  the 
Royal  Academy  of  Scieauea  of  Stockholm.  The  specimen  itself 
consists  chiedy  of  carbonate  of  lead ;  but  it  contains  two  portions 
of  a  yellower  colour  than  the  rest,  which  attracted  in  a  peculiar 
manner  bis  attention.  On  examining  them  by  the  blowpipe,  one 
of  these  proved  to  be  molybdate  of  lead ;  the  other,  which  coa- 
Btitutes  the  mineral  in  question,  afforded  decisive  indications  of 
thepresence  of  muriatic  acid. 

Tne  new  mineral  has  a  pale  straw-yellow  colour,  is  easily 
frangible,  and  cleaves  with  a  foliated  fracture  in  two  directions. 
The  cleav^e  planes  meet  under  an  angle  of  between  102°  and 
103°.  Be^re  the  blowpipe  it  decrepitates  slightly,  and  is  easily 
melted :  the  fused  globule,  when  cold,  has  a  deeper  yellow 
colour  than  the  original  mineral.  On  charcoal  it  is  reduced  to 
metallic  lead,  and  at  the  same  time  emits  fumes  of  muriatic 
acid ;  also  with  peroxide  of  copper,  and  salt  of  phosphorus,  it 
imparts  to  the  flame  the  intense  blue  colour  which  characterizes 
muriatic  acid.  Dilute  nitric  acid  dissolves  it  with  slight  effei^ 
Tcscence,  and  if  several  fragments  taken  from  dilFerent  parts  of 
the  specimen  be  thrown  into  the  acid  at  the  same  moment,  the 
e&rvescence  occasioned  by  them  may  be  observed  to  be 
unequal. 

100  puts  of  it  were  found  to  be  composed  of 

Oxideoflead 90-13 

Muriatic  acid* 6-84 

Carbonic  acid 1-03 

Water, ,    0-64 

Silica 1  46 

100-00 

•  Tbatii,  uutdttic  Add,  acconUhg  to  UieoU  thrarfof  Itteaiuiltatian;  not  kgira- 
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The  carbonate  of  lead  is  undoubtedly  an  accidental  admixture, 
as  its  proportioa,  on  a  repetition  of  the  analyGis,  was  found  to 
very  in  different  parts  of  toe  mineral,  being  least  abundant  in  the 
centre,  and  increasing  in  quantity  towards  the  edges,  where  the 
mass  is  incorporated  with  the  carbonate  of  lead  which  coasti- 
tutes,  as  it  were,  its  matrix. 

He  considers  the  proximate  ingredients  of  Uie  portion,  whoM 
analysis  we  have  stated  above,  to  have  been 

Chloride  of  lead 34-63  1  atom 

Oxide  of  lead 65'82    2  atoms 

Carbonate  of  lead ....     7' 55 

Silica 1-46 

Water 0-54 

lliia  mineral  differs  from  the  horn  lead  analyzed  by  Klaproth 
and  Chenevix,  which  possesses  a  rectangular  cleavage,  and 
consists,  aa  has  been  demonstrated  pretty  decisively  by  Berze- 
lius  (Afh.  i  Fysik,  Kemi  och  Min.  iv.  125},  of  an  atom  of  chlo- 
ride of  lead  united  to  an  atom  of  carbonate  of  lead.  It  differs 
also  from  the  ordinary  artificial  submuriate,  which  is  composed 
of  1  atom  of  chloride  of  lead  and  3  atoms  of  oxide  of  lead. — 
(Kongl.  Vet.  Acad.Handl.  1823,  St.  1.) 

13.  Mountain  Tallow, 

Specimens  of  this  mineral  substance  were  lately  found  in  a 
bog  on  the  borders  of  Loch  Fyne.  This  curious  mineral  was 
first  observed  by  some  peasants  on  the  coast  of  Finland  in  1736 ; 
afterwards  it  was  found  in  one  of  the  Swedish  lakes.  M.Herman, 
physician  at  Strasburgh,  observed  a  similar  substance  in  the 
water  of  a  fountain  near  that  city  ;  and  Prof.  Jameson  met  with 
it  in  this  countiy.  It  has  the  colour  and  feel  of  tallow,  and  ia 
tasteless.  The  following  notice  in  regard  to  it  was  sent  to  os : — ■ 
It  melts  at  118°,  and  boils  at  290°;  when  melted,  it  is  transpa- 
rent and  colourless ;  on  cooling,  becomes  opaque  and  white, 
-though  not  so  much  so  as  at  first.  It  is  insoluble  in  water,  but 
soluble  in  alcohol,  oil  of  turpentine,  olive  oil,  and  naphtha,  while 
these  hquids  are  hot,  but  it  is  precipitated  again  when  they  cool. 
Its  specific  gravity  in  the  natural  state  of  it,  is  0'6078 ;  but  the 
tallow  is  full  of  air-bubbles,  and,  after  fusion,  which  disengages 
the  air,  the  specific  gravity  is  0-983,  which  is  rather  higher  than 
that  of  tallow.  It  does  not  combine  with  alkalies,  nor  form 
soap.  Thus  it  differs  from  every  class  of  bodies  known  ;  from 
the  fixed  oils  in  not  forming  soap ;  from  the  volatile  oils  and 
bitumens,  in  being  tasteless  and  destitute  of  smell.  Its  volati- 
lity and  combustibility  are  equal  to  those  of  any  volatile  oil  or 
naphtha. — (Edin.  Phil.  Jour.)  ,--         i 

*^  ^  '  D,nit,z.db,Ci(X)glc 
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14.  Han  Miaerahfound  in  the  Vidnity  of  Edinburgh. 
Within  these  few  months  beautiful  specimens  of  deeply- 
coloured  prehnite  have  beea  found  in  Salisbury  Craigs.  la 
geversl  of  these,  the  prehnite  was  associated  with  that  lind  of 
datolite  described  under  the  name  Uumboldite  by  Mr.  Levy,  In 
the  basaltic  rock  of  the  Castle  HiU,  small  but  beautiful  specimens 
of  radiated  WoUastonile  have  been  found.  Many  years  ago,  fine 
specimens  were  got.  The  same  mineral  occurs  occaaionally  in 
greenstone  of  Salisbury  Craiga, — (Edin,  Phil,  Journ.) 

16.  Discovery  of  Selenium  in  tAe  Volcanic  Rocks  of  Lipari. 

Dr. Tumerhasjustsent  to  usthe  following  interesting  notice,  the 
substance  of  which  was  communicated  to  him  by  Prof.  Stromeyer. 
"  Prof.Stromeyerhas  lately  discovered  selenium  under  two  differ- 
ent forms,  one  of  which  is  altogether  new.  On  diluting  some  fu- 
ming sulphuric  acid,  such  as  is  made  at  Nordhausen  from  the 
sulphate  of  iron,  he  observed  that  a  solid  matter  separated  from 
the  diluted  acid,  which,  on  examination,  proved  to  be  selenium. 
One  pound  of  the  acid  gave  on  dilution  about  a  grain  of  selenium. 
This  substance  has  already  been  detected  in  some  of  the  Bohe- 
mian sulphuric  acid ;  and  it  is  supposed  that  the  acid  in  question 
had  been  prepared  in  Bohemia.  The  second  source  of  selenium 
is  in  the  volcanic  productions  of  the  Lipari  Isles,  among  which 
Prof.  Stromeyer  has  lately  discovered  a  native  sulphuret  of  sele- 
nium. He  has  mentioned  neither  the  mineralogical  character  of 
the  new  mineral,  nor  given  an  account  of  his  chemical  examina- 
tion of  it ;  but  1  hope  soon  to  obtain  from  the  Professor  more 
full  information  on  the  subject ;  and  shall  then  have  great  plea- 
sure in  communicating  it  to  you.  It  appears  probable  from  these 
^rcumstances,  that  selenium  is  a  more  common  production  of 
nature  than  is  generally  supposed ;  and  it  ra&y  be  anticipated 
that  it  will  frequently  be  found,  whenever  the  attention  of  che- 
jnists  and  mineralogists  in  general  shall  be  directed  to  the 
Bubject."— (Edin.  Phil.  Jour.) 

Miscellaneous. 
16.  Light  and  Heat  from  terrestrial  Sources. 
Mr.B.PoweU,FRS.  has,  during  the  last  winter,  been  engaged 
in  a  series  of  experiments  on  the  light  and  heat  emitted  from 
incandescent  and  burning  bodies,  in  extension  of  those  of  MM. 
Leslie,  de  la  Roche,  Sic.  The  principal  question  investigated  is 
one  witt  regard  to  the  nature  of  the  heating  agents,  which  very 
naturally  arises  from  the  results  of  the  experiments  just  alluded 
to: — viz.  whether,  of  the  effect  from  a  luminous  hot  body,  the 

5 art  intercepted  by  a  glass  screen  is  of  the  same  nature  as,  or 
ifferent  from,  the  part  transmitted,  (independentJv  of  the  heat 
acquired   and  radiated  again   by   the  screen).     The   result  of 
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various  experiments  conducted  upon  different  principles  was, 
that'the  two  are  essentially  distinct.  The  part  of  the  efiect  inter- 
cepted by  glass  being  Bhown  to  have  a  greater  relation  to  ike 
texture  of  Uie  surface  on  which  it  acts,  and  the  part  transmitted 
to  the  darkness  of  colour. 

17.  Explosive  Engine. 

An  engine  of  a  very  remarkable  kind  is,  we  understand,  about 
to  be  brought  into  public  notice,  which,  if  it  answer  the  high 
expectation  of  its  inventor,  may  ultimately  supersede  the  use 
of  the  steam-engine.  The  patents  for  England  and  Scotland 
are,  we  believe,  both  completed,  so  that  we  may  expect  soon 
to  hear  the  particular  details  of  its  construction. 

At  the  lower  end  of  a  small  cylinder  is  placed  a  minute  ap- 
paratus for  producing  oil  gas.  As  the  gas  is  generated,  it 
elevates  a  piston  so  as  to  admit  as  much  atmospheric  air  as, 
when  combmed  with  the  oil  gas,  would  render  the  mixture  ex- 
plosive. When  the  piston  Has  reached  this  height  the  gas  is 
exploded,  and  the  mechanical  force  of  the  explosion  is  employed 
to  drive  machinery.  Experiments  have,  we  understand,  been 
actually  made  with  this  power,  which  was  employed  to  force 
up  water  to  a  considerable  neigbt. 

Our  readers  will  no  doubt  be  reminded  by  this  brief  norice, 
of  the  ingenious  invention  of  the  Rev.  Mr.  Cecil,  by  which  the 
power  is  obtained  by  taking  advantage  of  the  vacuum  created 
by  the  explosion  of  a  mixture  of  hydrogen  and  common  air. — 
(Cambridge  Transactions,  vol.  i.  part  2.)  Mr.  Cfcil  suggested 
m  his  paper  that  the  expansive  force  of  the  explosion  might 
also  be  employed  ;  but  his  machine  was  not  founded  on  wis 
principle. — (Edin.  Jour,  of  Science.) 

18.  Electricity  produced  Ay  Congelation  of  Water. 
When  water  is  frozen  rapidly  in  a  leyden  jar,  the  outside  coat- 
ing not  being  insulated,  the  jar  receives  a  feeble  electrical  charge, 
the  inside  being  positive,  the  outside  negative.  If  this  ice  be 
rapidly  thawed,  an  inverse  result  is  obtained,  the  interior  becomes 
negative,  and  the  outside  positive,  Grothus. — (Jour,  of  Science.) 


Article  XIX. 
NEW  SCIENTIFIC  BOOKS. 


.  Tlie  History  of  Molliuca,  coDtaioioK  a  Description  of  all  the  Species 
of  Recent  and  FoEsil  Shells.  By  J.  £.  Gray,  MGS.  This  work  will  be 
published  in  Parts,  each  forming  a  complete  work,  illustrated  with 
figures  of  all  the  new  species,  and  furnished  with  Indices,  and  a  geo- 
logical list  of  the  fossils. 
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Meteorological  EBsays  and  Observations.  By  J.  Frederick  Daniell, 
FRS.    With  Platn.    8vo.    l&r. 

ElemenUi  of  Phrenology.  By  Geor^  Combe,  Preiidetit  of  the 
Phrenological  Society.     With  Plates,    is. 

A  Descriptive  History  of  the  Steam- Engine.  By  Robert  Stuartt 
Esq.  Civil  Engineer.  Illustrated  by  Engravings  of  17  Steam-Engines. 
Sto.    St. 

Phillips's  Flora  HistoricB.     2  vols.    24t. 

Farkes's  Chemical  Catechism,    ^ilarged  Edition.    14f. 

Bland's  Hydrostatics.    1  vol.    12«. 

A  General  Index  to  the  first  19  vols,  of  the  Edinburgh  Medical 
JouidbI.    8vo.    ]6f. 


Article  XX. 

NEW  PATENTS. 

J.  Wells,  Manchester,  silk  and  cotton  manufacturer,  for  his 
machine  for  dressing,  stifiening,  and  drying  cotton  and  linen  warpa, 
or  any  other  warps  Hiat  may  require  it,  at  the  same  time  the  loom  is 
working. — May  25. 

J,  Holland,  Fence  House,  Aston,  York,  shoemaker,  for  certain 
improvements  in  the  manufacture  of  boots  and  shoes. — May  SI. 

J.  Heathcoat,  Tiverton,  Devon,  lace  manufacturer,  for  improve- 
ments in  the  methods  of  preparing  and  manufacturing  silk  for  weaving 
and  other  purposes. — June  i5. 

W.  A.  Jurup,  Middlewich,  Chester,  salt  proprietor,  and  W.  Court, 
Esq.  Manor  Hall,  Chester,  for  their  improved  method  of  manufactur- 
ing salt. — June  15. 

R.  Hooton,  of  the  Aqueduct  Iron  Works,  Birmingham,  for  certain 
improvements  io  manufacturing  wrought  iron.— June  15. 

W.  Harwood  Horrocks,  Stockport,  Chester,  cotton  manufacturer, 
for  his  new  apparatus,  giving  tension  to  the  warp  in  looms, — June  15. 

R.  Garbutt,  of  the  town  of  Kingston  upon  Hull,  merchant,  for  his 
apparatus  for  the  more  convenient  filing  of  papers  and  other  articles, 
and  protecting  the  same  from  dust  or  damage,  includiog  improvements 
on  the  files  in  common  use. — Juno  15. 

W.  Harrington,  Esq.  Crosshaven,  Cork,  for  his  improved  raft  for 
transporting  timber.^June  15. 

C.  Chubb,  Portsea,  Southunpton,  ironmonger,  for  his  improve- 
ments in  the  construction  of  locks. — June  15. 

B.  A.  Day,  Birmingham,  Warwick,  fire-screen  maker,  for  certain 
improvements  in  the  manufacturing  of  drawer,  door,  and  lock  knobs, 
and  knobs  of  every  description. — June  15. 

J.  M'Curdy,  Snow-hit),  for  an  improremeot  in  the  method  of  gene- 
rating steam,— June  15. 

P.  Taylor,  City-road,  engineer,  for  certain  improvements  in  appara- 
tus for  producing  gas  from  various  substances.— June  15. 
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Sixth  llonO. — I,  S.  Fine.  S.  Oreitait.  4,  Fine  ud  orereul.  b.  Fine. 
g,  Fioc:  B  Arotw  OD  the  muthei  ftt  oi^t.  7.  Fine  i  lulCcy.  H.  Sultij.  9,  Fiae. 
la  Bunj  daj.  II,  )2.  Fine.  13.  Rainf  niglit.  It.  Showeiy.  15.  Goadr. 
16.  Fine:  nin^  nl^t.  17,  18.  Fine.  IS,  «0.  Btanj.  !1,  «9.  Fine.  i^.  Very 
nnnj.    84.  lUi)?.    86.  Clnudr.    88.  OoaAj.   87.  Fine.    88.  doady.  ^,  SO.  Fine. 


mndii    N.Di  NB,T;  B,S;  SB.S;  6,6faW,3;  W,  I;  NW,Sj  Vu. 
Barpmeta:  Hew  hdght 

For  the  month 29-984  inc 

for  the  lunar  period,  ending  the  letli 30-152 

For  IS  di7S,(nding  the  4tb  (moon  north) 30-3)1 

For  14  days,  ending  the  ISih  (mooniouth) 30-Oeo 

nennmneteri  Mean  hd^t 

Fdi  the  mmilh 56-400* 

For  the  lonu  period. 55-610 

For  31  dsji,  the  inn  in  OcminL 56-000 


Laboralory,  Stra^fbrit  Seuatth  Manih,  28,  1S84. 
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Article  I. 

Biographical  Sketch  of  the  late  Rev.  John  Josias  Cojwbeare,  MA. 
MGS.  formerly  Professor  of  Poetry  tn  the  Urtiversity  of 
Orford. 

That  portion  of  society,  to  the  iDembeis  of  which  inteUectual 
pursuits,  in  their  various  orders  and  degrees,  form  the  chief  occu- 
pation and  zest  of  hfe,  may  be  subdivided  into  two  classes : 
those  who  are  principally  interested  in  the  contemplation  and 
study  of  the  works  of  the  Creator  forming  the  one ;  and  those 
who  are  devoted  to  the  history  and  investigation  of  the  works  of 
man,  constituting  the  other :  the  forms  of^knowledge  to  which 
the  pursuits  of  the  'first  class  give  birth,  and  which,  subsequently, 
by  forming  at  once  the  foundations  and  Uie  instruments  for  their 
own  extension,  afford  means  for  the  continuance  of  lliose  pur- 
suits, are  the  mathematical  and  physical  sciences ;  whilst  the 
various  species  of  general  literature  and  of  criticism,  whether 
relating  to  the  efforts  of  the  intellect  and  the  imagination  as 
embodied  in  language,  or  in  the  productions  of  the  Fine  Arts, 
together  with  Archaeology,  or  the  science  of  Antiquities,  which 
is  more  or  less  connected  with  them  all,  are  the  objects  of 
attention  and  inquiry  with  the  second  class  of  society  to  whicli 
we  allude. 

^ow  from  a  period  not  long  subsequent  to  the  rise  of  tlie 
inductive  philosophy  of  which  Bacon  was  the  founder,  there  has 
existed  a  prejudice  (and  it  is  not  yet  extinct),  that  an  almost 
total  neglect  of  the  former  objects  of  research,  is  necessary  to 
success  with  the  latter ;— and  oice  versa: — that  the  study  of  the 
in*s  df  nature  is  incompatible  with  the  elegant  pursuits  of  culti- 
Ttteet  taste;  and  the  investigation  of  the  rules  of  criticism,  and 
of  the  language,  the  polity,  and  the  arts  of  former  ages,  iDCon- 
sistent  with  the  development  of  natural  phae 
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This  prejudice  has  probably  ariBen,  on  the  one  hand,  from  the 
circumstance  that  the  restorers  of  letters  in  Europe  were  for  the 
most  part  remarkably  ignorant  of  the  objects  of  science,  and 
also  deeply  imbued  with  the  perversions  of  reason  miscalled  the 
Aristotelian  philosophy;  and  from  tlie  consequent  disregard 
in  which  they  and  their  pursuits  were  held  by  the  new  race  of 
philosophical  inquirers,  on  the  other.  It  has  certainly  been 
fostered,  likewise,  by  the  mutual  disesteem  of  each  other's 
researches  which  has  been  manifested  by  either  party ;  and 
though  practical  contradictions  of  the  principle  might  have  been 
found  in  every  age,  yet  little  or  no  inquiry  appears  to  have  been 
instituted  into  the  grounds  of  the  suppoiition  in  other  cases  ; 
and  it  has  been  received,  to  a  considerable  extent,  as  an  axiom 
in  the  history  of  the  human  mind. 

The  intellectual  character  of  the  subject  of  our  present 
memoir  appears  to  have  been  one  of  those  which  have  disproved 
this  idea  ;  and  the  consideration  of  it  has  led  us  into  the  fore- 
going reflections.  Theological  learning,  with  the  various 
branches  of  knowledge  necessary  to  its  successful  prosecution, 
and  the  ancient  literature  of  his  country,  seem  to  have  been  his 
chief  pursuits ;  whilst  the  scientific  researches  which  formed  his 
amusements,  though  not  extensive,  were  conducted  with  the 
characteristic  precision  of  the  modern  schools  of  science.  He 
may  be  considered,  perhaps,  in  some  measure,  as  a  member  of 
that  School  of  Geology,  which,  to  use  the  language  of  a  near 
relation,  himself  one  of  its  distinguished  ornaments,  "  has 
^IForded  a  striking  and  satisfactory  proof  in  opposition  to  the 
misrepresentations  of  shallow  aciohsts,  that  the  institutions  of 
academical  education  are  far  from  unfavourable  to  the  cultiva- 
tiou  of  the  physical  sciences." 

The  readers  of  the  Annah,  however,  are  already  acquainted, 
to  a  conaider&ble  extent,  with  Mr.  Conybeare's  attainments ; 
for  since  the  commencement  of  the  present  series,  he  was  a 
frequent  contributor  to  our  pages ;  and  it  is  primarily  on  this 
account  that  we  have  been  induced  to  draw  up  the  present 
sketch  of  his  hfe  and  labours;  both  as  a  mark  of  attention  to 
our  readers,  and  as  a  tribute  of  gratitude  to  the  memory  of  a 
kind  friend.  For  part  of  the  materials  employed,  we  are 
indebted  to  the  urbanity  of  the  Rev.  W.  D.  Conybeare,  FRS. 
and  of  Henry  lillis,  Esq.  Sec.  SA.:  a  notice  published  in  the 
Bath  and  Cheltenham  Gazette,  by  the  Venerable  Dr.  Moysey, 
Archdeacon  of  Bath,  has  furnished  ua  with  others;  whilst  the 
perusal  of  his  communications  to  the  ArchEeologia  and  other 
literary  coUectious,  has  enabled  us,  in  some  degree,  to  judge  of 
the  extent  of  his  varied  acquirements. 

John  Josias. Conybeare  was  born  in  June,  1779,  and  was  the 
son  of  William  Conybeare,  DD.  Rector  of  St.  Botolph,  Bishop- 

Dinitizedb,  Google 


1824.]  hte  Rev.  J.  J.  Coin/beare.  163 

gate;  and  the  grandson  of  Dr.  John  Conybeare,  Dean  of  ChnBt 
Church,  Oxford,  and  afterwards  Bishop  of  Bristol  He  was 
edncated  at  Westminster  School,  and  in  the  year  1793,  having, 
thronghout  the  examination  which  precedes  such  admission, 
distinguished  himself  in  a  most  eminent  manner,  so  as  to  have 
been  constantly  at  the  head  of  those  who  stood  out,  was 
admitted,  at  the  head  of  his  election,  a  scholar  of  the  College. 
The  reputation  for  abilities  and  scholarship  which  he  thus  esta- 
blished, had  been  anticipated,  in  consequence  of  the  distinguished 
talent  shown  in  his  school  exercises ;  and  it  was  afterwards 
supported,  whilst  he  continued  at  Westminster,  in  such  a  man- 
ner, as  to  vindicate  to  him  the  character  of  possessing  greater 
abilities,  and  of  being  a  better  scholar,  than  any  boy  then  in  the 
school.  Early  in  1797  he  was  elected  to  a  studentship  at  Christ 
Church,  Oxford;  and  he  maintained  in  that  University  a  reputa- 
tion as  distinguished  as  that  of  his  earlier  years.  Besides 
College  prizes  which  he  obtained,  taking  always  the  first  place, 
he  gained,  we  believe  in  1799,  the  University  Under-graduate's 

S'ize,  for  a  Latin  poem,  tlie  subject  of  which  was  "  Religio 
rahmce ; "  and  which  was  characterized,  as  his  verses  Hv/aya 
were,  by  a  fine  poetic  taste,  and  a  peculiar  facility  of  expression, 
and  harmony  of  numbers. 

When  tlie  Rev.  Dr.  Carey,  now  Lord  Bishop  of  Exeter,  went 
from  Christ  Church,  as  Head  Master  of  Westminster  School,  in 
1803,  Mr.  Conybeare  undertook,  temporarily,  the  office  of  tM 
tisfaer  at  that  seminary:  this,  however,  was  much  below  his 
talents,  and  he  returned,  in  a  short  time,  to  Christ  Church  ;  but 
not  until  his  usual  kindness  had  made  him  generally  beloved  by 
the  boys  of  the  form  over  which  he  was  placed.  About  this 
time  he  had  a  Laboratoiy,  "  and  busied  aimself  much  wiA 
chemical  experiments ;"  thus,  perhaps,  laying  the  foundation 
for  that  interest  in  scientific  subjects,  which  subsequently  led 
him,  as  a  relaxation,  by  change  of  intellectual  employment,  to 
those  few  researches  in  geology,  chemistry,  and  the  history  of 
science,  the  results  of  which,  for  the  most  part,  are  recorded  in 
the  Annals :  and  the  character  of  these  is  such,  that  did  we  not 
know  him  to  have  been  otherwise  employed  in  promoting  objects 
of  equal  utility,  we  might  have  wished  that  )iis  scientific 
researches  had  been  greatly  extended.  But  we  shall  return  to 
this  subject  in  the  sequel. 

In  1804  or  1806,  that  great  scholar  and  distinguished  prelate 
the  late  Archbishop  Markham,  having  accepted  the  resignation 
by  Dr.  W.  Conybeare,  ofastallwhichne  held  in  York  Cathedral, 

f  resented  his  son  to  it.  About  the  year  1807,  Mr.  C,  was  chosen 
'rofessor  of  Anglo-Saxon  in  the  University  of  Oxibrd  ;  and  in 
1808  or  1809,  he  held  the  perpetual  Curacy  of  Cowlev,  near 
Oxford,  as  an  appendage  to  his  Studentship. 
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About  this  time  he  communicated  various  articles  to  the 
British  Bibhographer,  uader  the  signature  of  C;  and  amongst 
others,  we  believe,  an  Abstract  of  all  that  had  been  pub- 
lished on  Sa20D  Literature :  be  had  previously  made  some 
communications  to  the  Censura  Literaria ;  among  them  a  short 
memoir  of  W.  Stevens,  Esq.  FSA.  and  Treasurer  of  Queen 
Anne's  Bounty,  celebrated  for  his  learning  in  Divinity,  and  the 
'  intimate  friend  from  youth  of  Bishop  Home.  In  1809,  he 
printed,  for  private  distribution  only,  an  abstract,  in  George 
Ellis's  manner,  of  the  celebrated  French  metrical  Romance  of 
Octavian,  Emperor  of  Rome;  the  only  exemplars  of  which 
are  the  manuscript  in  the  Bodleian  Library  from  which 
Mr.  Conybeare  made  his  abstract,  and  an  indifferent  trans- 
lation into  English,  in  the  Cottonian  Library.  In  November, 
1811,  he  communicated  to  the  Society  of  Antiquaries  an 
inedited  fragment  of  Anglo-Saxon  poetry,  contained  in  a  MS. 
Volume  of  Horuilies  in  the  Bodleian  Libraiy  ;  and  presenting 
a  specimen  of  our  language  and  poetry,  at  the  latest  period  at 
which  they  could  fairly  be  denominated  Saxon;  Wanley  sup- 
posing it  to  have  been  written  about  the  time  of  Heniy  the 
Second;  and  Mr.  Conybeare  himself,  from  its  inferiority  to 
earlier  specimens,  placing  the  time  of  its  composition  lower 
than  the  era  of  the  Korman  Conquest.  This  communication 
is  printed  in  vol.  xvii.  of  the  Arch^ologia, 

In  the  year  1812,  Mr.  Conybeare  was  elected  to  the  oflSce  of 
Regius  Professor  of  Poetry  in  the  University  of  Oxford ;  and 
was  presented  by  his  College  to  the  Vicarage  of  Bath  Easton, 
near  Bath,  whicn  he  held  until  his  death.  Whilst  Professor  of 
Poetry  he  made  some  valuable  comnaunications  to  the  hociety 
of  Antiquaries;  of  which  learned  body,  however,  he  was  not  a 
Fellow;  a  circumstance  somewhat  remarkable,  considering, 
that  next  to  Theology,  his  active  attention  was  principally 
engaged  by  Antiquarian  Literature.  The  communications  to 
which  we  allude  were  as  follows : 

The  seventeenth  volume  of  the  Archasologia  contains,  besides 
the  fragment  of  poetry  just  alluded  to,  three  papers  by  Mr.  C. 
presenting  extracts  from  as  many  poems  cootained  in  the 
volume  of  Miscellaneous  Saxon  Poetry  given  by  Leofric,  the 
first  bishop  of  Exeter,  to  the  Cathedral  Church  of  that  diocese, 
and  still  preserved  in  its  capitular  hbrary.  These  extracts  he 
accompanied  with  literal  translations  into  Latin  prose,  preserv-  . 
ing  with  the  most  scrupulous  fidelity  both  the  sense  and 
verbal  construction  of  the  original;  and  with  paraphrases 
somewhat  more  liberal  in  Enghsh  verse, '  "  I  have  always  con- 
sidered this  double  version,'  he  observes,  "  as  the  readiest 
means  of  enabling  those  who  are  unacquainted  with  the  lan- 
guage of  the  originals,  to  form  at  the  same  time  a  tolerably 
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correct  notion  of  their  characteristic  strQctare  of  sentence,  and 
a  fair  estimate  of  their  merits  as  poetical  conipositionii."  And 
though  he  proceeds  to  regret  his  inability  to  execute  the 
English  versiona  in  a  maimer  more  worthy  the  spirit  of  his 
aumor ;  yet  those  who  read  them  will  find  that  he  has  accom- 
plished the  task  with  much  success  :  the  character  of  his  ver- 
sions is  at  once  simple  and  dignified,  and. adapted  with  much 
taste  to  the  varying  style  of  the  original  poems. 

The  same  volume  contains  two  papers,  communicated  to  the 
Society  in  1B13,  on  the  metre  of  uie  Anglo-Saxon  poetry;  con- 
taining observations,  suggested,  in  the  first  instance,  by  the 
perusal  of  two  very  interesting  documents  contained  in  the 
Exeter  Manuscript ;  and  showing  the  origin  and  the  fallacy 
of  the  contradictory  opinions  wnich  our  ablest  philological 
antic|uaries  had  advanced  on  the  subject.  He  proves,  in  the 
first  communication,  that  the  poetical  compositions  of  the 
Anglo-Saxons  were  distinguished  from  their  prose  by  the  con- 
tinual use  of  a  certain  definite  rhythm ;  and  investigates,  to  a 
considerable  extent,  the  metrical  structure  of  those  venerable 
and  interesting  remains.  In  the  second  paper  he  adds  such 
further  remarks  on  their  peculiar  characteristics  as  had  been 
suggested  to  him  by  an  attentive  examination  of  the  prin- 
cipal works  of  this  description,  preserved  either  in  print  or  in 
manuscript. 

In  the  following  year  our  indefatigable  Professor  communi- 
cated to  this  Society,  two  short  poems  of  the  time  of  Richard  II. ; 
which  occur  in  the  latter  part  of  an  immense  manuscript  volume 
of  English  Poetry  preserved  in  the  Bodleian  Library,  and  usually 
styled,  from  the  name  of  its  donor,  the  Vernon  Manuscript, 
They  present  a  lively  picture  of  the  popular  feeling,  towards  the 
commencement  of  the  weak  and  disastrous  government  of  that 
monarch. 

In  November  1814,  he  transmitted  to  the  Antiquarian  So- 
ciety, for  exhibition  to  its  members,  a  copy  of  an  early  English 
work,  entitled,  "A  Hundred  Merry  Tales;"  and  printed  by 
Kasteil,  but  without  a  date,  in  small  foho ;  22  leaves,  pp.  44, 
He  had  found  this  work  converted  into  pasteboard,  and  forming 
the  covers  of  an  old  book :  as  it  had  previously  been  known 
only  from  the  casual  mention  of  its  title  by  Shakespeare,  its 
discovery  excited  much  interest  among  the  students  of  the  lite- 
rature which  the  history  and  explanation  of  his  works  has 
created.  We  subjoin  the  following  extract  from  Mr,  Cony- 
eare's  communication  respecting  it: 

"  The  name  of  Shakespeare  has  given  such  value  to  every 
thing,  however  trifling,  which  can  tend  to  the  explanation  or 
illnstnition  of  his  works,  that  1  perhaps  scarcely  need  apologize 
for  submitting  to  the  inspection  of  the  Society  of  Antiquaries,  a 
copy,  which,  though  much  mutilated,  is,  I  believe,  unique,  of 
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an  earljr  English  work  hitherto  known  only  by  his  casual  men- 
tion of  its  title  '  The  Hundred  Merry  Tales.' 

•'  From  this  jest  book  Beatrice  is  accused  by  Benedick  of 
purloining  an  article  in  which  it  certainly  would  not  in  our  more 
refined  times  be  thought  to  abound — ^her  '  good  wit,'  No 
copy  of  the  work  in  question  having  hitherto  been  discovered 
by  collectors,  it  has  been  conjectured  alternately,  that  the  ex- 

Sressiou  of  Beatrice*  refers  to  some  early  translation  of  Uie 
•ecamerone,  the  Cento  Novelle  Antiche,  or  the  Cent  Nouvelles 
Nonvellea.  There  can  now,  however,  I  think,  remain  little 
doubt  but  the  small  volume  transmitted  herewith  (which  both 
corresponds  in  title  with  the  supposed  magazine  of  Beatrice's 
wit,  and  is  in  fact  a  mere  collection  of  short  ludicrous  anec- 
dotes and  repartees)  is  the  very  work  alluded  to  by  Shake* 
flpeare. 

**  The  Tales  as  far  as  I  have  examined  them  are  mostly  of 
English  origin:  a  few  of  them  have  descended,  with  some  httle 
modifications,  to  those  cheap  '  Merriments '  which  moat  of  us 
can  probably  recollect  to  nave  afforded  amusement  to  our 
childish  years. 

"  It  is  not  impossible  that  a  more  accurate  examination  might 
discover  in  the  work,  some  fiirther  illustrations  of  our  early 
literature  and  manners  than  that  afforded  by  the  title.  At 
all  events  it  is  remarkable  as  being  probably  the  first  book  of 
jests  printed  in  our  language."i- 

In  1816  The  Hundred  Merry  Tales  were  reprinted  for  a  select 
literary  circle,  and  dedicated  to  Mr.  Conybeare,  by  S,  W.  Singer, 
Esq, ;  a  gentleman  well  known  for  his  attachment  to  our  older 
literature. 

Mr.  Conybeare's  last  communication  to  the  Society  of  Anti- 
qnaties  was  made  so  late  as  the  month  of  November  1823,  and 
was  contained,  like  all  his  previous  communications,  in  a  letter 
to  his  friend  Mr.  Ellis.  This  was  an  abstract  of  a  contemporary 
poem  on  the  Siege  of  Rouen,  by  Henry  V.  in  1418,  composed 
by  an  eye-witness  ;  and  lately  discovered  in  tha  Bodleian  Li- 
brary. A  transcript  of  this  poem  by  Mr.  C.  of  which  the 
abstract  was  merely  a  precursDr,  is  expected  to  appear  in  the 
next  volume  of  the  Arcfaaiologia. 

The  ancient  literature  of  this  country,  however,  formed  but  a 
small  portion  of  his  attainments  :  as  a  classical  scholar,  not  per- 
haps as  a  scholiast,  but  as  an  elegant  cultivated  scholar,  he 
eminently  excelled ;  and  in  Theology,  on  which  he  had  of  late 
years  fully  and  properly  concentrated  his  talents,  he  has  not 
perhaps  leli  behina  him  his  equal  for  extensive  acquaintance 

•  *  That  I  *M  dlMlainM,— ud  tiiM  I  had  1117  good  wit  oat  of  The  Huuirtd 
Jteriy  Takn—W^  dug  vaa  Signoi  Benedick  th»  said  t».'—Mtich  Ado  about 
Nothing,    4ct.2,  Sp.1.  ,-  1 
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with  the  vb'oI«  field  of  iD<^ai(y :  his  deep  and  varied  information 
on  ererv  put  of  it  was  uonvalled,  and  stood  widely  distioguiahed 
from  tne  narrow  erudition  which  BOmetimea  paaaes  current. 
This  renders  it  a  Bubject  fnr  regret -that  the  Sermons  herecenUy 

[ireached  at  the  Bampton  l.ecture,  printed  only  for  limited  circu- 
Bition,  and  a.  Keply  to  PalEeoromaica,  should  form  his  only  publi* 
catioDS  of  a  theological  nature. 

Though  Mr.  Conybeare  never  appeared  to  labour,  "  yet  his 
mind  was  too  active  not  to  dema^id  almost  constant  occupatioaf 
and  he  therefore  naturally  sought  for  relaxation  in  change  of 
intellectual  employment:  thus  he  occasionally  pursued,  and 
with  much  keenness,  a  great  variety  of  guhordinate  nbjeota ; 
such  as  the  history  of  art,— the  history  of  languages,— the  lite- 
rature of  the  middle  ages,— miaeralogy,  and  chemistry ;  but 
tliough  in  all  these  powers  like  his  could  not  fail  to  give  him  a 
respectable  rank,  yet,  to  them,  those  powers  never  were  applied, 
or  intended  to  be  applied,  .with  sufBcient  earnestness  to  ensure 
any  very  diitioguished  piogiess  ;"  except  in  those  departmeuu 
of  antiquarian  literature  to  which  we  have  already  adverted. 

The  Transactioas  of  the  Geological  Society,  and  the  new 
series  of  the  Amuth,  contain,  we  believe,  all  Mr.  Conybeare'a 
papers  oa  scientific  subjects.  In  the  second  volume  of  the 
former  work  he  published  some  "  Memoranda  relative  to 
Clevrfly,  North  Devon  : "  in  which,  having  visited  the  spot  in 
company  with  Mr.  Buckland,  he  describes  the  singular  con- 
toitiona  in  the  grauwacke  forming  the  cliffs  near  that  town; 
illi»tratiDg  his  description  by  sketclies :  and  recommending  the 
establishment  of  aline,  of  Mparation,  in  the  subdivision  of  our 
rocks,  between  the  rock  which  under  the  names  of  dunstone 
and  shillat  covers  so  large  a  portion  of  the  North  of  Devon, 
and  that  metalliferous  slate  which  lying  immediately  upon  the 
gtanite  of  Dartmoor  and  Cornwall^  lorms  the  mast  considerable 
part  of  the  mining  tract  in  both  counties.  In  the  fourth  volume 
of  the  same  work  are  some  "  Memoraeda  relative  to  the  Por- 
phyritic  Veins,  &,c.  of  St.  Agnes,  in  Cornwall;"  drawn  up  by 
Mr.  C.  principally  from  the  notes  of  Mr.  Buckland,  with  whom 
he  examined  them.  The  autbm-s  were  in  almost  every  instance 
strongly  tempted  to  regard  the  elvens,  as  the  lOoks  forming 
those  veins  are  provinoiaily  termed,  as  of  contemporaneous 
formation  with  the  schistose  rock  which  they  traverse.  In  the 
same  volume  Is  a  "  Notice  of  Fossil  Shells  in  .the  Slate  of  Tinn 
tagel,"  by  Mr.  Conybeare  ;  and  the  following  additionid  papers 
by  him  nave  been  read  before  the  Society,  and  will  appear, 
wo  presume,  in  the  forthcoming  part  of  its  Transactions :-« 
"  On  a  Substance  contained  in  the  Interior  of  Qcrtais  Chalk 
Flintsi"  "  On  the  Comparative  Fusibility  of  certain  Rocks, 
and  the  Character  of  the  Results;"  the  experiments  de< 
scribed  in  this  counnintcation,  were  imdsitakea  chiefly  with 
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a  yiew-  of  cbmpariDg  the  chiiractei9  of  thi  indurated  Ins 
shale  (found  in  contact  with  the  whin  dykes)  of  the  tiortb  of 
Ireland,  with  those  of  certain  rocks  to  nhich  it  had  been  sup- 
posed to  bear  an  analogy.  'The  results  tended,  in  Mr,  Cony- 
beare's  opinion,  to  establish  the  identity  of  the  Irish  rock 
with  the  shale  of  the  lias  formation,  as  occurring  else«diere, 
rather  than  with  the  true  flinty  slate,  or  any  other  van ety  of 
basalt :  snd  lastly,  two  notices  "  On  a  recent  Ligneous  Petri- 
faction." 

It  will  be  sufficient  to  enumerate  merely  his  papers  in  the  . 
Aimah :  they  occur  in  the  following  order,  in  the  present  series. 
In  Tol.  i.  he  described  an  inflammable  Eubstance  found  filUng 
small  contemporaneous  veins  in  the  ironstone  ofMerthyrTydvil; 
and  to  which,  believing  it  to  be  nndescribed,  he  gave  the  name 
of  Hatcfaetine,  in  reference  to  the  eminent  chemist  to  whom  we 
are .  indebted  for  so  many  valuable  contributions  towards  the 
history  of  the  bituminous  substances.  In  vol.  y.  he  communi- 
cated a  further  examination  of  this  body ;  bat  finding,  subse- 
quently, that  it  had  first  been  mentioned  by  Mr.  Brande,  in  his 
Manual  of  Chemistry,  voder  the  appellation  of  mineral  adipocire, 
he  withdrew  the  niune  of  Hatchetine,  and  acknowledged  Mr. 
Brande's  priority  of  observation.  .  In  the  first  volume,  bkewise, 
is  a  short  paper  by  Mr.  Conybeare,  "  On  tlie  Red  Hock  Marie, 
or  Newer  Red  Sandstone  ; "  as  it  is  presented  in  the  strata 
extending  from  Dawlish  to  Teignmouth  :  this  contains  a  more 
precise  examination  of  the  rolled  masses  of  various  rocks 
included  in  the  breccia  of  this  formation  than  any  account 
hitherto  published ;  for  which  i-eason,  the  authors  of  the 
"  Outlines  of  the  Geology  of  England  and  Wales,"  have  given 
it  nearly  entire  in  that  excellent  work. 

:  In  vol.  ii.  is  an  article  by  our  author,  "  On  the  Geology  of 
the  Ifeighbourhood  of  Okehampton,  Devon."  In  vol.  iv.  papers 
"  On  Siliceous  Petrifactions  imbedded  in  Calcareous  Rock; " 
"  On  the  Geology,  of  the  Malvern  Hills ; "  "  On  Works  in 
Niello  and  the  Pirotechnia  of  Venqccio  Eiringuccio  Siennese ; " 
and  "  On  the  Greek  Fire."  In  vol.  v.  "Queries  on  the  Plumbago 
formed  in  Coal  Gas  Retorts  ; "  "  Examination  of  Mumia ; "  and 
"  On  the  Geology  of  Devon  and  Corawall.".  In  vol.  vi.  a  con- 
tinuation of  the  last-mentioned  article,  and  an  account  of  a 
scarce  and  curious  alchemical  work,  the  "  Symbola  Aurete 
Mensse  Duodecim  Nationum,"  of  Michael  Maier. 
.  The  admiration  excited  by  the  talents  which  could  be 
directed,  and  so  successfully,  to  such  varied  objects,  has  thus 
far  rendered  the  task  of  recording  the  life  of  their  possessor  a 
i^awn^  one;-  but  we  now  come  to  a  painful  part  of  tne  subject. 
Early  in  the  month  of  June  last,  Mr.  Conybeare  came  to  the 
metropohs ;  partly  on  business  connected  with  the  printing  of 
his."  lUuatrationsofthe  Early  Histoiy  of  English  aii<(^^^^^fll^. 
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Poetry  ;"  which  htd  been  announced  for  Bevetal  yeftTfi,  Eud  the 
Anglo-Saxon  portion  of  which  was  considerably  advanced.  He 
was  seized  with  apoplexy  on  the  lOthof  June,  and  died  on  the 
followiiig  day;  at  the  house  of  Stephen  Groombridge,  Est}. 
FRS.  at  BiackheaUt.  On  the  20th,  his remaine  were  interred  ia 
a  spot  chosen  by  himself,  in  the  church-yard  at  Bath  Easton  ; 
his  brother,  the  Rev.  W.  D.  Conybeare,  and  brother-in-law, 
the  Rev.  Charles  Davies,  being  chief-moumere  ;  and  his  pariah- 
iopers,  with  the  clergy  and  gentry  of  the  vicinity,  attending  Uie 
ceremony. 

We  cannot  better  terminate  this  article  than  with  an  extraet 
from  the  tribute  paid  to  Mr.  Conybeare's  memory  by  his  warmly 
attached  friend  Archdeacon  Moysey. 

"  His  talents  were  of  the  very  first-rate  description.  In  lan- 
guages, in  poetry,  in  taste,  he  was  distinguished  far  above  his 
contemporaries:  inchemistry  and  mineralogy  he  possessedamore 
than  common  degree  of  information.  The  writer  of  this  Slight 
sketch  speaks  from  intimate  personal  knowledge  of  very  many 
years,  when  he  says,  without  fear  of  contradiction,  that  whether 
as  boy  or  as.  man,  he  never  met  his  equal.  His  goodness  o( 
heart  was  uubouuded.  No  calamity  of  others  came  unheeded 
tinder  hia  eye  ;  nor  was  any  thing  wnich  kindness  could  do  fo« 
another  ever  omitted  by  him.  Nor  can  we  wonder  at  this,  when 
We  turn  to  the  most  valuable  point,  in  a  character  valuable  oa 
^1  points  ;  namely,  his  deep  and  unfeigned  piety.  Thete  was  in 
him  a  Spirit  of  true  devotion,  a  singleness  of  heart,  a  purity  of 
ideas,  wnicli  rarely,  very  rarely,  have  been  found.  Never  did  he 
lose  sight  of  the  responsibility  which  he  had  taken  upon  himge}f 
in  the  character  of  a  parish  priest.  The  multitudes  who 
attended  his  interment,  both  of  rich  and  poor,  bore  just  testi- 
mony to  the  character  of  him  who  had  been  truly  the  father  of 
his  parish  i  the  friend  of  the  poor ;  the  comforter  of  the 
afflicted.  In  hia  Saviour's  path  he  trod  with  diligence  on  earth, 
and  well  may  we  trust  that  he  has  now  departed  to  that  fulnes& 
of  joy  which  is  prepared  in  that  Almighty  Saviour's  presence  for 
them  who  follow  his  steps."  E.  W.  B. 
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Article  II. 

The  Bakerian  Lecture. — On  ceriain  Motions  produced  in  Fluid 
Conductort  u>hea  transmitting  the  Electric  Current.  By 
J.  F.  W.  Herscbel,  Esq.  FRS  • 

'  1.  Having  had  occasioo,  id  the  course  of  some  enquiries 
respecting  the  decomposiiiff  agency  of  the  Voltaic  pile,  to  elec- 
trify mercury  in  contact  with  various  saline  solutions,  I  was  sur- 
prised to  observe  motions  take  place  io  the  fluid  metal  of  a 
violent  and  apparently  capricious  kind,  for  which,  as  I  had 
uniformly  operated  with  veryfeeble  electric  powers,  there  seemed 
no  adequate  cause.  Frequently  it  would  be  agitated  with  con- 
vulsive sttkrts ;  sometimes  currents  and  eddies  of  great  violence 
would  be  formed  in  it ;  at  others,  it  would  spread  and  elongate 
itself,  ramifying  out  into  the  most  irregular  forms;  and  alto- 
gether presenting  appearances  of  a  nature  so  singular,  as  in- 
duced me  to  make  experiments  with  a  view  to  ascertain  their 
cause,  or  at  Ifeast  the  circumstances  essential  to  their  reproduc- 
tion. 

2.  The  singular  convulsive  agitations  into  which  mercury  is 
thrown  when  placed  within  the  circuit  of  a  powerful  Voltaic 
battery  dischMged  through  water,  has  been  noticed  by  Sir  H. 
Davy,  in  his  Elements  of  Chemical  Philosophy.  Pure  water, 
however,  is  so  very  imperfect  a  conductor,  that  great  Voltaic 
powers  must  be  used ;  and  the  phfenomena  are  then  too  irre- 
gular, and  the  agitations  too  violent  for  distinctness.  It  is 
only  when  liquids  which  conduct  well  are  used  to  form  the  cir- 
cuit, that  they  become  regular,  and  can  be  studied  at  leisure 
under  the  influence  of  moderate  electric  energies. 

3.  If  a  quantity  of  very  pure  and  perfectly  clean  mercury, 
free  from  the  slightest  superficial  film,  be  placed  in  a  Wedge- 
wood-ware  evaporating  basin  (which  must  also  be  scrupulously 
clean),  and  covered  to  tlie  depth  of  about  a  quarter  of  an  inch 
with  concentrated  sulphuric  acid,  and  the  extremities  of  two 
wires  of  platina  in  connexion  with  the  poles  of  a  Voltaic  f  appa- 
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ratus  be  immersed  in  the  acid  only  on  opposite  sides  of^the 
mercury,  but  not  in  contact  with  it;  immediately  a  rapid  circu- 
lation will  be  seen  to  take  place  in  the  acid,  owing  to  a  violent 
current  which  establishes  itself  between  the  two  wires,  setting 
directly  across  the  mercury  in  a  direction  from  the  negative  (or 
zinc)  towards  the  positive  (or  copper)  pole.  This  current  is 
kept  up  steadily,  and  without  any  change  in  its  direction  or 

■  From  tlieniilosophicalTraiisBctiaiisibT  1S!4.    Parti. 

■)■  The  bMterj  I  employed  in  this  and  the  subsequcDt  experinieats  (uolesa  where  the 
contra^  ia  exi^essed),  coDBuled  of  ten  pwra  of  single  pUtes,  each  of  iboiteen  square 
inches  m  guifttce,  exdted  by  mixed  mtcic  and  sulpbuiic  adds  much  diluted.  ■  t 
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force  BO  long  as  Uis  pile  rem«as  Id  acUvity,  and  only  flaes, 
and  at  lengto  ceases,  when  ils  energy  is  quite  exhausted,  l^e 
mercury  is  not  sensibly  tarnished  or  otherwise  acted  on,  and, 
alter  the  experiment,  is  found  to  have  undergone  no  change } 
not  is  the  acid  sensibly  altered,  with  the  exception  of  the  triSiag 
portion  decomposed,  and  a  minute  quantity  of  mercury  taken  up. 

4.  If  we  examine  the  pheenomena  more  attentively,  we  shall 
observe  that  the  particles  of  the  acid  in  immediate  contact  with 
the  mercury,  are  those  which  move  most  actively,  being  darted 
along  its  surface  with  surprising  violence ;  those  above  them, 
and  more  remote,  appearing  rather  to  be  dragged  or  forced  along 
by  them,  th^  impelled  by  any  force  acting  directly  op  them- 
selves. We  shall  perceive  too,  that,  if  some  distance  interrene 
between  the  wires  and  the  edges  of  the  msrcury,  the  current 
will  be  confined,  and  the  circulation  take  place  in  ihp  immediate 
neighbourhood  of  the  mercury  only,  the  liquid  around  the  wirea 
being  nearly,  or  quite  at  rest. 

5,  If  the  centre  of  the  globule  or  disc  of  mercury  he  situated 
in  one  straight  line  with  the  extremities  of  the  wires,  the  current 
will  set  diametrically  across  it  j  but  if  this  he  not  the  case,  it 
will  follow  a  curvilinear  course,  every  elementary  filament  of  it 
having  a  different  curvature,  and  each  traversing  the  mercury 
in  a  path  having  a  common  origin  and  teimination,  viz.  the 
points  (e)  and  (c)  of  its  surface  nearest  to  the  negative  and  posi- 
tive poles  respectively. 

C,  If  the  globule  of  mercury  be  of  considerable  size  (four 
hundred  or  five  hundred  grains  for  instance),  it  will  be  observed 
to  elongate  itself  in  the  direction  of  its  axis  towards  the  negative 
wire,  and  if  near  enough,  will  reach  and  amalgamate  with  it: 
but  if  it  be  sioall,  its  whole  mass  will  move  bodily  with  more  or 
less  rapidity,  as  if  attracted  to  the  negative  wire.  This  appa<- 
rent  attraction  is  oHen  very  energetic,  the  globule  moving  with 
great  velocity  towards  the  negative  wire,  to  which  it  imme- 
diately adheres.  If  the  wires  form  a  triangle  with  the  situation 
of  tJie  globule  while  at  rest,  the  latter  advances  neither  directly 
to  the  negative,  nor  directly  from  the  positive  wire,  but  in  a 
direction  oblique  to  both,  approaching  the  negative  wire  in  a 
spiral,  and  describing  frequently  several  revoTutioos  with  in- 
creasing velocity  before  it  ultimately  falls  into  and  amalgamates 
with  it,  like  a  body  acted  on  at  opceby  an  attractive  force  tend- 
ing to  the  negative,  and  a  repulsive,  fron)  the  positive  wire. 

7.  These  apparent  attractions  and  repulsions,  this  elongation 
of  lai^e  masses  of  mercury  and  bodily  motion  of  amall  ones 
toward  the  negative  pole,  are  in  reality,  however,  only  secon- 
dary effects ;  their  immediate  cause,  as  well  as  that  of  the 
currents  in  the  surrounding  acid,  will  be  discovered  by  a  more 
niinute  attention  to  what  takes  place  in  the  mercury  itself,  while 
under  the  influence  of  the  electric  action.  y-  ^  ,  il  > 
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8.  To  this  end,  if  we  operate  on  a  coosiderable  mass  of  mer- 
cury, &iid,  iostead  of  covering  it  with  the  acid,  merely  mdisteo 
it  and  the  containing  vessel,  making  the  circuit  as  before,  only 
by  the  medium  of  the  thin  film  of  acid  which  adheres,  the  cir- 
culation of  the  mercury  will  be  not  less  violent ;  but  it  will 
then  be  evident  that  the  origin  of  the  motion  is  in  the  mercury 
itself,  the  acid  film  being  (so  far  as  mechanical  impulse  is  con- 
cerned) merely  passive,  and  dragged  along  by  its  adherence  to 
^e  mercury,  coating  it  frequently  with  a  stratum  so  thin  as  to 
re6ect  iridescent  colours  over  its  whole  surface,  and  render  the 
phcenomenon  extremely  beautiful.  The  motion  of  the  mercury 
consists  in  a  continual  radiation  of  its  superficial  molecules 
from  the  point  nearest  to  the  negative  pole,  oy  which  it  is  kept 
in  a  constant  state  of  circulation,  each  particle  being  urged 
along  the  surface  from  the  negative  to  the  positive  pole  and 
returning  along' the  axis.  Were  the  mercury  insulated  from 
contact  with  the  bottom  of  the  sustaining  vessel,  and  devoid  of 
adhesion  to  the  liquid,  the  momentum  of  the  portions  going 
and  returning  would  be  equal,  and  the  centre  of  gravity  of  the 
whole  mass  nould  remain  at  rest ;  but  by  reason  of  the  friction 
and  adhesion  of  the  fluid  metal  to  the  vessel  and  liquid,  these 
redact  on  the  globule  in  a  direction  contrary  to  that  of  the  super- 
ficial currents,  and  the  centre  of  gravity  accordingly  advances 
in  that  direction,  or  towards  the  negative  pole.  When  this 
motion  cannot  take  place,  the  internal  current,  having  all  one 
uniform  direction,  forces  its  way  outwards  to  the  negative  pole, 
distorting  and  elongating  the  figure  of  the  mercury  in  propor- 
tion to  its  energy.  If  the  metal  be  oxidated,  so  as  to  give  a 
certain  tenacity  to'  the  superficial  film,  the  radiating  currents 
pursue  their  course  under  it;  and  the  supernatant  fluid,  being 
thus  defended  from  their  action,  remains  at  rest.  In  Uiis  case 
the  only  indication  of  their  existence  is  the  protuberance  pro- 
duced by  the  resultant  interior  streams. 

9.  A  number  of  singular  appearances  are  explained  by  this 
internal  current.  In  some  cases  the  mercury  throws  out  pro- 
jections or  probosces  of  inordinate  length,  which  take  the  direc- 
tion of  the  electrified  wire,  and  follow  all  its  motions.  The  re- 
sultant interior  current  is  in  this  case  directed  along  the  axis  of 
the  proboscis  from  its  root  to  its  extremity,  which  thus  becomes 
an  indication  of  a  very  powerful  radiation  along  its  surface  in  an 
opposite  direction.  In  others,  the  mercury  flattens  throughout 
its  whole  extent,  and,  when  this  is  the  case,  it  is  always  covered 
with  a  thick  cost  of  oxide.  In  these  circumstances  the  super- 
ficial currents  tend  from  the  circumference  towards  the  centre 
of  the  flattened  mass,  and  the  interior  stream  tends  from  the 
centre  outwards  in  all  directions,  in  a  horizontal  plane,  thus 
continually  urging  the  circumference  farther  and  farther  out,  by 
diminishing  the  radiui  of  curvature  of  the  vertical  section  of  its 
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10.  That  friction  against  the  vessel  is  the  principai  cause  of 
the  apparent  attraction  of  a  globule  of  mercury  to  tne  negatiTe 
end,  may  be  proved- evidently  by  the  substitution  of  a  glass  for 
a  Wedgwood-ware  basin.  In  this  case  the  currents  are  pro- 
duced as  before ;  but,  though  equally  forcible,  the  globule 
shows  little  or  no  tendency  to  move  bodily,  but  if  placed  on  a 
plate  of  emeried  glass,  or  on  any  other  rough  surface,  it  will 
move  with  great  activity ;  nay,  so  strong  is  its  tendency  to  the 
negative  pole,  that  globules  of  considerable  magnitude  may 
tliuB  be  sustained  without  contact  of  either  wire,  on  Gurfacen 
many  degrees  inclined  to  the  horizon. 

11.  It  is  essential  to  the  production  of  the  motions  in  ques- 
tion, that  the  mercury  be  in  actual  contact  and  free  communi- 
cation with  the  acid,  and  so  situa.ted  as  to  be  within  the  in- 
fluence of  the  electric  current.  It  is  not  necessary,  however, 
that  a  continuity  of  the  acid  should  subsist  betwe^i  the  posi- 
tive and  negative  wires ;  they  will  appear  in  any  interrupted 
circuit  of  mercury  and  the  hquid  medium.  The  experiment 
indeed  is  difficult  to  try  in  sulphuric  acid,  whose  capillary 
attraction  for  mercury  is  such  that  the  least  drop,  applied  to 
any  part  of  a  clean  surface  of  that  metal,  instantly  spreads  over 
the  whole,  hut  with  other  conducting  media  it  may  readily  be 
made. '  We  have  only  to  drop  a  little  of  the  liquid  to  be  tried 
on  two  ditferent  spots  of  a  large  clean  surface  of  mercury,  and 
bring  the  poles  in  contact  with  them,  taking  care  not  to  plunge 
them  in  the  metal,  when  the  same  phenomena  will  be  observed 
to  take  place  about  each  pole  as  if  the  whole  surface  had  been 
covered  with  the  liquid.  The  motions  however  are  confined  to 
such  portions  of  the  mercury  as  are  actually  covered,  all  the 
rest  remaining  quite  still :  the  effects  too  are  modified  by  capiL- 
laiT  action. 

12.  When  the  circuit  is  completed  in  a  conducting  liquid,  in 
the  manner  described  in  the  beginning  of  this  paper,  the  action 
is  most  forcible  in  the  direct  line  joinmg  the  poles ;  its  violence 
diminishing  as  we  recede  from  this  line,  though  it  continues 
sensible  to  a  great  distance  either  way  :  and  the  course  pursued 
by  electricity  in  its  passage  through  conducting  media,  and  its 
law  of  distribution  within  it,  may  in  some  degree  be  traced,  by 
placing  globules  of  mercury  in  different  parts  of  a  liquid ;  when 
it  will  be  plainly  seen,  that  it  is  by  no  means  confined,  or  nearly 
so,  to  the  straight  tine  between  the  poles,  or  to  the  surface  of 
the  conducting  medium,  but  immediately  on  quitting  the  wires 
difluses  itself  through  the  whole  Uquid,  its  density  being  a 
maximum  in  the  space  directly  between  them,  and  diminishmg 
rapidly  as  we  recede  from  their  line  of  junction. 

13.  The  mechanical  action  appears  {cateris  panbus)  to  be 
proportional  to  the  absolute  quantity  of  electricity  which  passes, 
dato  tempore,  through  a  filament  of  the  liquid  at  the  point 
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where  it  is  exerted.  The  m^ieiic  effect  is  proportional 
(cateris  paribus)  to  the  absolute  quahtity  of  electricity  in  motion 
present  at  once,  (or  at  any  indivisible  instant  of  time)  in  a 
given  portion  of  the  conducting  wire,  or  within  the  sphere  of 
action  of  the  needle,  that  is,  to  its  density.*  To  estaolish  or 
refute  this  distinction,  will  require  experiments  which  it  is  easy 
to  imagine,  but  which  I  have  not  yet  had  an  opportunity  of 
making.  At  tirst  sight,  indeed,  the  phsnomena  in  question 
present  a  considerable  analogy  to  the  electro-magnetic  vortices 
observed  in  the  fluid  metals ;  but  on  presenting  very  powerful 
magnets  to  the  mercury,  while  under  tne  circumstances  above 
described,  in  various  positions,  1  have  never  been  able  to  per- 
ceive any  influence  exerted  by  them  iti  accelerating,  retarding, 
Or  deviating  the  currents ;  and  moreover,  these  are  incompara- 
bly more  forcible  in  proportion  to  the  electric  powers  used,  than 
the  motions  prodnced  by  the  action  of  magnets. 

14.  In  consequence  of  this  superior  energy  of  action,  the 
pheenomena  which  form  the  subject  of  this  Paper,  furnish  a 
test,  perhaps,  the  most  sensible  yet  known  of  the  develope- 
ment  of  feeble  Voltaic  powers.  I  constructed  a  small  battery 
of  zinc  and  Copper  wires  twisted  together,  each  pair  being  two 
inches  long  from  the  point  of  junction,  aad  the  wires  ^  of  an 
inch  thick.  Ten  pairs  of  these,  excited  by  extrer^ely  dilute 
nitric  acid,  caused  a  rapid  rotation  in  mercury,  interposed  under 
Sulphuric  acid  between  the  poles,  and  a  regular  advance  of 
globules  of  that  metal  towards  the  negative  pole.  The  rotation 
continued  with  considerable  force,  when  the  wires  were  so  far 
withdrawn  as  to  have  only  their  extremities  in  contact  with  the 
liquid  in  the  cells,  in  which  case  the  surface  exposed  by  each 
pair  to  the  action  of  the  acid  conld  not  exceed  ^  of  a  square 
inch.  Nay,  so  delicate  is  this  indication,  that  the  electricity 
developed  by  bringing  the  extremities  of  a  thin  rinc  and  copper 
wire  in  contact  with  a  glass  merely  moistened  with  the  above 
mentioned  dilute  acid,  is  abundantly  sufficient  to  cause  an 
immediate  and  unequivocal  rotation  in  an  ounce  or  two  of  mer- 
cury properly  exposed  to  its  action.  By  this  means,  indeed,  the 
feeblest  electrical  excitement  may  be  placed  in  evidence.  I  have 


more  oi  Ia»  obMracted,  a  gupHHitioD  which  will  repment  nuunf  of  the  ph^ODiOM. 
The  BluAgish  electricity  of  a  single  pair  of  platra  11:1*7  ^  compaieil  to  an,  lendned 
dauK  andlras  eluUc  b7  eicerave  eotd,  while  the  active  charge  ofapowetfnl  batterr,  or 
die  spark  of  an  ordinary  electrical  machine,  is  in  thii  view  uuBiilated  to  air  with  aJl  ila 
eneraies  exalted,  and  ita  deanty  diminuhett  by  violent  heat.  The  aame  quaality  iq 
cei^t  may  pass  through  the  saoie  conducdcg  pipe  in  the  ume  time ;  but  in  the  one 
case  the  motion  of  each  molecule  will  he  comparatively  mneh  alowci,  and  the  actual 
((uaotit]-  preacDt  at  any  instant  of  die  discharge  it.  g,  an  inch  In  length)  of  the  conduc* 
tor,  mtuJi  greater  than  in  the  other. .  I  am  weU  aware  (hat  thia  ia  merdy  ao  analo^eal 
tepresen  tattoo  of  ftcts,  and  of  couiM  baccuiate,  but  it  Eerres  10  explain  (he  diatinelioa 
iniheiesU  ,.  . 
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thus  rendered  strikingly  sensible  the  electricity  developed  by  a 
mere  difference  in  the  state  of  the  aurfiice  of  two  small  portions 
of  copper  wire  from  the  same  coil  (one  being  a  little  cleaner  thaa 
tlie  otner)  not  above  an  inch  in  length  of  either  being  immersed; 
or  that  set  in  motion  by  a  copper  and  zinc  wire  held  near  toge- 
therand dipped  in  common  pump  water,  powers  which  it  is  not 
easy  to  render  sensible  by  other  means.  For  the  success  of 
these  experiincnts,  however,  it  is  not  enough  merely  to  plnnge 
the  extremities  of  the  conducting  wires  under  sulphuric  acid. 
The  surfaces  of  contact  here  require  to  be  greatly  increased,*  »o 
as  to  insure  the  traQsmission  of  the  whole  of  the  electricity 
developed.  The  best  way  is  to  immerse  them  in  two  consider^ 
able  pools  of  mercury  under  the  acid,  one'  on  either  side  of  the 
globule  to  be  set  in  rotation. 

15.  Hitherto  we  have  considered  only  the  effect  produced 
when  a  current  of  electricity  is  transmitted  over.mercury  througJ^ 
sulphuric  acid.  When  other  conducting  liquids  and  other 
metallic  bodies  are  used,  phsenomena  of  the  same  kind  are  pro- 
duced, but  so  modified  by  the  nature  of  Uie  substances  employed, 
the  intensity  of  the  electric  power,  and  the  manner  of  conduct- 
ing the  experiments,  as  to  become  extremely  perplexing ;  and  I 
must  warn  the  reader  who'may  be  inclined  to  repeat  them,'  that 
he  must  expect  to  find  them  frequently  fail,  or  even  give  con- 
trary results  from  those  I  shall  describe,  owing  to  causes  by  no 
means  easy  to  discover.  The  principal  is  impurity  in  the  mercury 
used,  and  none  should  be  used  out  what  has  been  carefully 
distilled,  and  well  washed  with  dilute  nitric  acid.  It  was  long 
before  I  discovered  this  necessity  ;  and  ignorance  of  this  essen- 
tial condition  engaged  me  in  a  series  of  tedious  and  dishearten- 
ing repetitions  of  every  experiment,  till  I  was  on  the  point  of 
relinquishing  the  subject  in  despair,  encountering  contradictory 
results  in  operations  conducted,  as  I  then  supposed,  in  a  manner 
precisely  similar, 

16.  When  mercury,  so  purified  and  perfectly  clean,  is'piactid 
in  any  conducting  liquid,  and  the  circuit  completed  without 
bringing  either  pole  in  contact  with  the  metal,  the  phsenomena 
vary  with  the  nature  of  the  liquid ;  but,  generally  speaking,  the 
effect  is  the  production  of  currents  more  or  less  violent,  radiat-  , 
ing  from  the  point  nearest  the  negativfe  pole.  In  the  acids, 
particularly  in  the  more  powerful  and  concentrated  ones,  and 
such  as  are  good  conductors  of  electricity,  they  are  decided  and 
violent.     In  saline  solutions  their  force  is  less,  in  proportion  as 

'  The  efficacy  of  sn  incTeiue  of  surface  for  tronsmittiDg  elecbidtj  into  a  liquid  u 
renuuksbls.  Bj  bringing  (he  poiitive  pole  in  cootscl  with  a  itrge  Burtkce  of  merenry, 
or  Mill  better,  of  in  amUEBin  of  mircury  and  zinc,  over  whicb  a  uline  solution  a 
poured,  the  reduction  of  flie  metals  of  the  alkJiei  and  earthi  at  the  other  pole  k 
«pcnUd  with  a  dtgree  «f  fadlity  iuoAij  to  be  imagiaed  wiUxnit  trial.  In  thk  vaf  ih* 
dwopipadlioo  of  MiMn«ni«m»y  bs  eSkted  with  ttuee  pair  of  uagl«  plates  of  the  abnt 
dimensiont,  in  vety  modenteaccioa. 
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tlu  electro-positire  enei^  of  the  base  is  greater.  Thus,  in  the 
■alts  with  a  basis  of  potash  they  are  feeble,  and  often  only  per- 
ceptible by  a  momentary  start  of  the  mercury  when  the  circuit 
is  completed.  In  those  of  soda,  ammonia,  baryta,  strontia,  and 
time,  they  are  more  diBtinct,  while  in  salts  of  magaeaia,  alumina, 
and  the  metallic  oxides,  their  influence  ia  still  more  sensible. 
On  the  other  hand,  under  solutioDS  of  the  pure  alkalies  and 
alkaline  earths,  the  mercury  remains  quite  quiescent,  or  at 
most  is  only  agitated  by  feeble  and  irregular  motions,  dep^od- 
ixig  on  causes  not  now  in  contemplation. 

(Ta  it  SMMhdrrf  to mr  next) 


Article  III. 

On  the  Applicahililu  of  Sir  H.  Davy's  Ducocen/  to   Copper 
Veaseb  employed  for  CaHnary  Purposes.  By  Dr.  Bostock,  FRS. 

(To  the  Editors  of  the  Annah  of  Philosophy.) 
QBNTLBMBN.  Uppir  Bedjbriflacc,  A«g.  9,  1 8!4. 

The  following  experiments  were  undertaken  in  consequence 
of  a  couversation  that  took  place  on  the  subject  ofSirH.  Davy's 
interesting  discovery  of  the  mode  of  preserviug  copper  from  the 
action  of  sea  water.  The  question  was  proposed,  now  far  the 
same  principle  was  applicable  to  the  copper  vessels  that  are 
employed  for  culinary  purposes,  whether  it  be  necessary  to  have 
their  interior  surface  completely  lined  with  tin,  or  whether  it 
might  not  be  sufficient  to  have  a  portion  of  it  only  covered, 
which  might  protect  the  remaining  part. 

1.  Three  discs  of  copper  were  immersed  in  vinegar ;  the  tirst, 
without  any  addition;  the  second,  with  one  of  its  surfaces 
covered  with  a  sheet  of  tin;  the  third,  with  a  similar  sheet  of 
tin  immersed  in  the  fluid,  but  not  in  contact  with  the  copper. 
After  an  interval  of  five  weeks,  the  fluid  helonging  to  the  first 
disc  was  of  a  glaucous  colour,  and  was  found,  by  the  action  of 
ammonia  and  of  potash,  to  contain  a  considerable  quantity  of 
copper  dissolved  in  it.  The  vinegar  in  the  two  other  vessels 
was  opaque,  and  contained  a  considerable  quantity  of  a  Ught- 
brown  sediment,  which  appeared  to  be  an  impure  acetate  of  tin. 
The  plates  of  tin  were  evidently  much  eroded,  and  the  one 
which  was  not  in  contact  with  tlie  copper  had  a  coating  of 
copper  deposited  upon  its  snrfece;  no  copper  could  be  detected 
in  either  of  tJiefluids. 

The  general  fact  being  thus  ascertained,  the  phenomena  were 
examined  with  more  accuracy.  A  colourless  acetic  acid  was 
employed  of  such  strength  that  100  grains  of  it  were  neutralized 
by  66  grains  of  ciystaliized  bicarbonate  of  potash  ;  by  the  teat 
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of  muriate  of  barytes,  it  appeared  to  be  free  from  sulphuric  acid. 
■Sheets  of  copper  were  used  two  inches  in  length  by  one  io 
breadth,  having,  therefore,  a  surface  of  four  square  inches. 

2.  Three  pieces  of  copper,  weighing  respectively  7^,  77,  and 
^-i-S  grains,  were  each  immersed  in  f  J  jss  of  acetic  acid,  the 
first  without  any  addition,  the  second  with  a  sheet  of  tin  of  the 
same  size  with  itself,  and  weighing  nine  gi'ains,  placed  at  about 
an  inch  from  it  in  the  fluid ;  the  third,  with  a  similar  plate  of 
tin  closely  applied  to  one  of  its  surfaces. 

3.  In  37  days  the  acid  in  No.  1  had  acquired  a  fine  blue 
tinge,  was  clear  and  transparent;  the  copper' was  tarnished, 
exhibiting  a  blackish  mottled  appearance  ;  it  was  found  to  have 
lost  I'O  grain. 

4.  The  copper  that  was  placed  opposite  to  the  tin  was  consider- 
ably tarnished  and  blackened,  and  was  found  to  have  lost  2*2  grs. 
The  tin  was  evidently  oluch  eroded,  and  on  the  side  opposite  to 
the  copper  was  covered  with  a  black  coating  which  was  not 
easily  detached  from  it;  the  fluid  was  opaque,  and  of  a  lights 

{eltow  colour,  and  contained  a  considerable  quantity  of  a 
ght-yellow  precipitate.  The  tin  was  digested  in  ammonia;  the 
ammonia  gradually  acquired  a  fine  blue  colour,  and  the  tin  was 
left  perfectly  clean,  but  with  its  surface  exhibiting  the  appear- 
ance which  has  been  termed  moiree ;  it  had  lost  2'6  grains.  The 
acid,  after  some  days,  deposited  the  yellowish  substance,  and 
became  transparent;  in  this  state  it  was  not  precipitated  by 
potash. 

5.  The  copper  that  was  in  contact  with  the  tin  was  very 
shghtly  tarnished  on  the  part  esposed  to  the  acid,  and  exhibited 
undulating  lines  of  prismatic  colours  which  were  extended 
between  the  edges  of  the  tin  ;  its  weight  was  not  affected.  The 
tin  was  evidently  eroded  ;  the  surface  in  contact  with  the  cop- 
per exhibited  hues  of  prismatic  colours,  running  in  various 
directions ;  while  the  outer  surface  exhibited  the  moiree  appear- 
ance; it  had  lost  '9  grain.  The  fluid  exhibited  the  same  pro- 
perties with  that  in  No,  4,  but  in  a  less  degree. 

6.  For  the  purpose  of  comparison,  a  similar  piece  of  tin  was 
immersed  without  addition  in  acetic  acid;  it  was  eroded,  exhi- 
bited tn  both  sides  the  moiree  appearance,  and  was  found  to 
have  lost  I  grain  ;  the  fluid  resembled  that  in  No.  5.  Hence  it 
would  appear  that  when  copper  is  immersed  in  acetic  acid 
with  half  Its  surface  covered  with  tin,  and  the  other  half  exposed, 
the  copper  is  not  dissolved  by  the  acid.  When  the  copper  and 
tin  are  both  immersed  in  the  acid,  but  not  in  contact,  the  copper 
is  dissolved  in  considerably  greater  quantity  than  when  the  tm 
is  not  present,  but  the  whole  of  the  dissolved  copper  is  precipi- 
tated upon  the  surface  of  the  tin.  With  respect  to  the  action  of 
acetic  acid  upon  tin,  when  the  same  quantities  of  the  materials 
are  employed,  the  tin  being  either  simply  immersed  in  the  acid, 
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bsiog  pltcsd  oppositt  to  the  copper,  or  being  in  contact  with  it, 
the  qu&atities  of  tin  diuolved  were  reBpeetively  as  the  numbera 
10,26,  aad  9. 

.  I  next  wished  to  examine  the  effect  of  the  vapour  of  acetic 


acid  upon  copper ;  for  this  purpose  a  sheet  of  polished  copper 
was  half  imtnersed  in  acetic  acid,  bo  that  an  inch  of  it  was 
above  the  level  of  the  fluid.  In  six  days  the  fluid  was  tinged 
blue ;  the  part  of  the  copper  in  the  acid  did  not  appear  much 
afTected,  and  there  was  a  clean  bright  band  of '2  inch  above  the 
fiuid }  above  this  was  a  considerable  crust  of  dark-blue  crystals 
which  covered  the  upper  part  of  the  plate,  gradually  becoming 
]«8B  dense,  until  towards  the  top  it  bad  the  appearance  of  a  thin 
sprinkling  of  a  fine  powder ;  the  colour  also  gradually  changing 
from  a  deep  blue  to  a  light  bluish  green. 

8.  A  nlata  of  copper  weighiug  76-B  grains  was  partially 
immersed  in  acetic  acid,  a  sheet  of  tin  weighing  b'  grains  being 
placed  oppotita  to  it,  and  completely  immened  in  the  fluid.  la 
seven  days,  the  copper,  with  the  adhering  crust,  bad  gained  in 
weight  '3  grain ;  it  was  then  immersed  in  water,  so  as  to  dissolve 
the  crust,  when  it  was  found  to  hiive  lost  *3  grain,  making  the 
whole  weight  of  the  crystals  -5  grain.  The  disposition  of  the 
cryst^B  was  as  follows :  the  part  of  the  copper  tbat  was 
immersed  in  the  acid  retained  its  polished  appearance ;  at  tbe 
surface  of  tbe  Buid  was  a  very  fine  black  line,  above  this  was  a 
space  of  rather  more  than  *  1  inch  as  bright  and  clean  as  the  part 
immersed :  above  this  there  was  a  pretty  well  defined  zone  of 
dark-blue  crystals,  of  nearly  "2  inch  m  breadth,  while  the 
remainder  of  the  copper  was  covered  with  a  greenish,  powdeiy 
matter,  more  in  quantity  near  the  crystals,  and  gradually  dimi- 
nishing to  the  upper  edge. 

9.  A  similar  experiment  was  performed,  except  that  one  of 
tbe  surfaces  of  the  copper  was  half  covered  with  a  sheet  of  tin, 
the  upper  edge  of  the  tin  coinciding  with  the  level  of  the  fluid ; 
the  copper  weighed  74*5  grains,  and  the  tin  10  grains.  After 
immersion  for  seven  days,  tbe  copper  had  '6  grain  of  the  crys- 
talline matter  adhering  to  it.  The  disposition  of  the  crystals  on 
tbe  coated  side  of  the  copper  was  so  far  similar  to  that  io  the 
last  experiment,  that  there  was  tbo  clean  space  of  about  -1  inch 
above  the  fluid,  next  the  zone  of  dark-blue  crystals,  like  those 
in  No.  8,  hut  more  than  twice  their  breadth,  while  above  these 
crystals  the  upper  part  of  the  copper  was  nearly  clean.  On  the 
uncoated  surface  of  the  copper  there  was  a  pretty  distinct  arch 
of  crystals  passing  between  the  two  upper  comers  of  the  tin,  and 
rising  about  '5  inch  above  the  level  of  the  fluid-  The  tin  was 
cofisiderably  eroded,  and  exhibited  much  of  the  mtiree  appear- 
ance. 

10.  In  order  to  compare  the  efiect  of  acetic  acid  upon  copper 
ip  the  liquid  state  and  in  that  of  vapour,  two  similar  plates  of 


ooppAr  wen  plunged  into  e<^ual  quantities  o£  acetic  acid,  ooe  of 
ijie  pUtea  projecting  one-third  aDove  the  fluid,  while  the  other 
was  ffi^oUy  iotmeTsed  in  it.  The  blue  cryetaU  began  to  form  on 
the  upper  part  of  the  flnt  piece  of  copper  long  before  any  effect 
could  be  perceived  ia  the  plate  that  v/aa  tot^y  immersed.  In 
10  daya  the  two  plates  were  removed,  the  crystaJs  were  dissolved 
fk'Oin  uie  one  that  was  partially  immersed,  when  it  appeared  that 
the  loss  of  weight  in  tliis  wae  at  least  aa  considerable  aa  in  the 
plate  that  had  been  wholly  immersed. 

11.  A  plate  of  Qoppet  was  half  imoiersed  in  acetio  acid  satu- 
rated with  potash ;  tlia  upper  part  of  the  copper  was  scarcely 
affected ;  it  was  only  slighUy  tamiahed  and  a  few  minute  crystals 
formed  upon  it  at  a  little  distance  from  the  level  of  the  fluid ; 
the  fluid  remained  clear  and  had  acquired  a  bright  blue  tinge. 

12.  In  order  to  observe  how  fac  the  action  of  acetic  acid 
upon  tin,  when  copper  is  immersed  in  the  same  fluid,  depends 
upon  the  extent  of  surface,  two  ei^ual  plates  of  copper  were 
immersed  in  equal  quantities  of  acetic  acid ;  in  one  a  sheet  of 
Un  was  apfJied  to  the  copper  of  three  square  inches  in  extent, 
in  the  other  of  one  square  inch  only  ;  in  ten  days  they  were 
examined,  when  the  two  sheets  of  tin  were  found  to  have  lost 
very  nearly  the  same  weight. 

13.  In  order  to  observe  whether  the  contact  of  tin  preserves 
copper  from  the  action  of  oil  or  fat,  two  plates  of  copper  were 
smeared  with  grease,  the  surface  of  one  of  them  being  half 
covered  with  a  sheet  of  tin ;  nine  days  elapsed  before  any  effect 
could  be  perceived  in  either  of  them,  at  the  end  of  this  time  a 
faint  shade  of  green  was  visible  in  some  parts  of  the  grease  on 
the  uncoated  copper,  and  the  colour  has  since  continued  to 
increase  and  to  extend  itself;  no  change  has  taken  place  on 
anypart  of  the  partially  coated  copper. 

The  practical  conclusion  that  we  may  draw  from  the  above 
experiments  ia  sufficiently  obvious ;  we  flnil  that  copper  is  pre- 
served by  tin  from  the  action  of  acetic  acid  in  the  same  manner 
as  it  is  from  that  of  sea  water ;  but  that  we  cannot  make  use  of 
this  principle  in  vessels  intended  for  culinary  purposes,  in  con- 
sequence of  the  volatile  nature  of  the  acid.  Most  of  the  phe- 
Qomena  that  were  observed  might  have  been  anticipated  from 
our  previous  knowledge  with  respect  to  the  galvanic  action  of 
metals  upon  each  other,  and  upon  the  saline  solutions  in  which 
they  are  immersed.  Such  are  the  increased  solubility  of  both 
the  copper  and  the  tin  when  placed  in  the  same  vessel  of  acetic 
acid,  and  the  deposition  of  the  dissolved  copper  on  the  surface 
of  the  tin ;  the  greater  quantity  of  the  crystallized  acetate  of 
copper  formed  when  the  naif  immersed  plate  of  copper  had  a 
sheet  of  tin  plunged  in  the  same  fluid,  and  the  small  quantity 
of  the  acetate  which  was  produced  when  the  acid  was  rendered 
leas  volatile  by  being  saturated  with  potash, 
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The  description  of  the  mode  in  which  the  crystals  of  the 
acetate  of  copper  were  disposed- on  the  half  immerged  plates  is 
a  faithful  representation  of  the  appearances  that  presented  them- 
selves. The  interval  of  bright  copper  tetween  the  apparent 
level  of  the  fluid  and  the  lower  edge  of  the  crystals  is,  I  con- 
ceive, to  be  attributed  to  a  thin  Aim  of  the  fluid  which  adhered 
to  the  metal,  while  the  defiued  zone  of  crystals  and  the  arched 
form  which  they  assumed  on  the  uncoated  side  of  the  plate, 
would  appear  to  be  referrable  to  some  modification  of  galvanic 
action.  To  the  same  cause  we  must  perhaps  refer  the  bands  of 
prismatic  colours  which  passed  across  the  copper  between  the 
two  edges  of  the  tin.  But  I  am  aware  ^at  these  phenomena 
require  farther  examination,  J.  Bostock. 


On  the  best  Method  of  chemically  ascertainins  iherelaltve  Values 
of  the  different  Articles  asedfor  Tamnng  Leather. 

(To  the  Editors  of  the  Annals  of  Phitotophy.) 
QESThEMEN,  Rvti,  Aug.  IT,  1884. 

I  SHOULD  feel  much  obhged  to  you  for  the  communication, 
through  your  Annals,  of  tne  best  method  that  is  known  of 
chemically  ascertaining  the  relative  values  of  the  different  barks 
and  other  articles  used  for  tanning  leather,  sufficiently  accurate 
to  guide  the  practical  tanner.  Elm  and  larch  barks  have  been 
used  of  late  years  by  some  persona;  but  their  value  in 
regard  to  that  of  oak  is  very  imperfectly  understood.  Vallonia, 
a  Mediterranean  product,  a  large  kind  of  acorn,  has  been  used 
to  a  considerable  extent,  especially  for  sole-leather ;  and  more 
recently  the  bark  of  the  cork-tree.  By  precipitating  a  solution 
of  the  tanning  matter  of  cork-bark,  and  another  of  oak  bark,  by 
carbonate  of  potash,  and  then  filtering  and  drying  the  precipi- 
tates, 1  find  their  value  to  be  nearly  as  16  to  8.  Sumac,  com- 
pared in  tanning  quality  with  oak  bark,  has  been  estimated  as 
5  to  2,  but  oak  bark  tannage  is  tougher.  Two  pounds  of  sumac 
will  make  one  pound  of  leather.  Five  pounds  of  such  bark  as 
tanners  in  the  country  get  are  requisite  for  the  same  effect. 
Two  pounds  of  raw  pelt  are  necessary  to  make  one  pound  of 
tanned  leather.  Dressing  leather  does  not  require  so  strong  an 
ooze,  or  infusion  of  bark,  as  sole-leather.  What  would  be  the 
most  economical  method  of  extracting  the  tanning  matter  of 
these  substances  1  I  am.  Gentlemen, 

Your  constant  reader,  F.  C. 

Dinitizedb,  Google 
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Articlb  V. 

Rxntarki  on   Ught   and  Heat  from   Terrestrial  •  Sources,      By 
Baden  Powell,  MA.  FRS. 

^ug.8.  1834. 

(1.)  In  a  former  paper  I  made  Home  remarks  on  the  necessity 
of  applying  some  certain  and  definite  tests  in  Order  to  discrimi- 
nate different  specieii  ol'  heating  effects;  and  adverted  to  the 
application  of  such  testa  to  the  investigation  of  the  nature  of 
solar  heat.  Similar  methods  may  easily  be  adopted  in  order  to 
examine  the  constitution  of  the  heating  effect  emitted  or  radiated 
from  incandescent  and  burning  bodies.  This  latter  part  of  the 
inq^uiry  is  one  of  the  greatest  interest,  and  at  the  same  time  one 
which  appears  to  require  more  particular  e:£amiaatton  than  it 
has  hitherto  received. 

The  grand  question  regards  the  interception  of  radiant  beat 
from  the  sources  above-mentioned  by  a  glass  screen;  and  to  this 
point  have  the  well-known  researches  of  Leslie,  De  la  Roche, 
&c.  been  directed.  Some  qiiesdons  which  appeared  to  me  to 
originate  from  those  investigations,  I  have  attempted  to  examine 
experimentally  ;  and  have  had  the  honour  of  laying  an  account 
of  them  before  the  Royal  Society,  though  at  too  late  a  period  of 
the  session  (June,  1824)  to  admit  of  its  being  read  before  the 
vacation.  It  is  not,  therefore,  my  intention  at  present  to  enter 
upon  any  detail  of  those  experiments,  but  merely  to  make  a  few 
incidental  remarks  on  the  design  of  them,  and  on  the  subject  in 
geneial;  and  I  only  allude  to  the  circumstances  above-mentioned 
in  order  to  account  for  any  apparent  delay  in  bringing  forward  , 
the  particulars  of  the  experiments. 

(2.)  The  object  of  these  inquiries  cannot  be  better  elucidated 
than  by  taking  u  very  brief  review  of  the  present  state  of 
op  niops  on  the  subject. 

The  celebrated  experiments  of  Prof.  Leslie  on  the  interceptive 
power  of  screens  (on  Heat,  Chap.  3),  have  most  conclusively 
established  that  at  temperatures  not  greater  than  that  of  boihng 
water  the  radiant  heat  emitted  is  totally  intercepted  by  a  plate 
of  glass ;  and  that  any  effect  produced  on  a  thermometer 
beyond  it  is  owing  solely  to  the  heat  which  the  screen  has 
acquired  and  radiates  again.  His  conclusions,  however,  do  not 
immediately  apply  to  the  emission  of  heat  at  very  high  temperr 
atures. . 

That  there  exist  essential  differences  between  the  constitution 
of  the  heating  power  of  luminous  hot  bodies,  and  that  .of  the 
same  power  proceeding  from  those  which  are  nott'lamnout,  WM 
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dearly  pointed  out  by  Prof.  Leslie  himHelf.  (See  fais  "  Inquiry ," 
p.  64,  &c) 

The  same  distinctioD  is  also  remarked  by  Biot  as  having  been 
originally  pointed  out  by  Marriotte,  the  first  observer  of  the 
reflection  of  heat  by  the  same  laws  as  those  of  light:  "  Qui  a 
iodiqnl  aussi  la  necessity  de  distioguer  le  calorique  obscur  et  le 
calorique  lumineux"  (Bipt.  Traits  de  Phys. iv.  606.) 

(3.)  The  subject  having  been  taken  up  by  M.  De  la  Roche, 
results  of  the  most  important  nature  were  obtained  in  several 
seriea  of  experiments,  which,  from  their  accuracy  and  elegance, 
have  justly  exci^d  the  admiration  of  the  philosophical  world. 
The  account  of  them  was  communicated  to  the  French  Institute, 
and,  according  to  the  excellent  plan  adopted  by  that  body,  a 
report  upon  the  examination  of  them  was  afterwards  drawn  up 
and  published  by  the  commissioners  appointed  for  that  purpose, 
MM,  BerthoIIet,  Chaptal,  and  Biot.  A  translation  of  their 
report  may  be  seen  in  th^c  Annals  of  Philosophy,  O.S.  ii.  161. 

This  distinguished  philosopher  extended  the  examination  to  a 
aeries  of  radiating  bodies,  extending  from  boiling  mercury  to 
incandescent  metal,  and  flame  in  difierent  stages  of  combustion. 
He  tried  the  interoeptive  effects  both  of  transparent  and  opaque 
screens  on  the  radiant  matter  or  influence  proceeding  from  the 
substances  in  question,  and  acting  on  a  thermometer,  with  its 
bulb  blackened,  and  placed  in  the  focus  of  a  reflector,  his  results 
are  given  by  Biot,  Trait6  de  Phys-  iv.  640.  The  following 
extracts  will  best  display  the  nature  of  the  conclusions. 

A  greater  effect  was  observed  on  the  blackened  thermometer 
beyond  the  glass  screen  in  proportion  as  the  temperature  of  the 
source  of  heat  was  elevated,  and  as  it  approached  the  state  of 
luminosity,  or  became  more  perfectly  luminous. 

"  Mais  dans  cet  ^tat  m&me  il  y  a  encore  des  differences ;  car 
selon  I'observation  de  Mariotte  si  I'on  ftut  r^fl^chir  la  lumihre 
du  soleil  au  foyer  d'un  miroir  concave  de  m6tal,  et  qu'ensuite  on 
mette  au-devant  de  ce  miroir  un  ecran  d^  verre,  il  n'en  r^sultera 
dans  la  temperature  du  foyer  ^a'anejaible  diminution,  telle  que 
■f  ou  4^ ;  mais  si  I'on  fait  la  meme  experience  sur  Icjiit  d'un  foyer 
ou  d'lin  fiiumeau  on  trouvera  que  la  reflexion  directe  sur  le 
miroir  iam  icran,  produira  une  chaleur  tr^a  vive,  et  n'en  produira 
qu'une  trhsfaible,  ou  inseosible,  si  Ton  interpose  la  lame  de  verre 
m^me  en  se  rapprochant  assez  du  feu  pour  que  I'image  lumi- 
neuse  form^  au  foyer  soitplus  vive  qu'auparavant." 

Upon  which  M.  Biot  makes  the  following  remark  :  "  Or  ce 
r^sultat  que  je  ne  fais  qu'enoncer  est  de  la  plus  haute  import- 
ance ;  ^^^  d'ubord  I'inegalit^  de  la  transmission  h.  diverses  temper- 
atures  de  la  source  rayonnante  raontre  que  les  Emanations 
calnriflques  qui  en  partem  dans  lea  diverses  circonstances  sont 
difftrement  modifiees :  et  en  second  lieu,  la  transmission  plus 
abondante  I  meaure  que  le  rayonnement  calorifique  s'appncAe 
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de  Fetat  de  lumete  seittble  iadiquer  le  progrea  d'tih  ift^Mtt  pWno- 
ntine  qui  dans  sea  modifications  diverses,  agit  sur  nous  iti^gale- 
ment,  Comme  ei  leu  emftntitions  ealorifiqun  n'etaient  que  de  1ft 
iumiire  obscure,  et  la  lumih'e  du  calorique  lumineux,"  (P.  612.) 

(4.)  Sodie  obaervationa  bearing  upon  this  subject  occur  in 
Dr.  Brewster'B  elaborate  paper  on  "  New  Properties  of  Heat, 
&(!."  in  the  Phil.  Trans.  1816,  Part  I.  Hia  40th  propositioil  ia 
directed  to  prove  that  radiant  heat  is  not  susceptible  of  refrac- 
ticu,  and  is  incapable  of  permeating  glass  like  tbe  luminous 
raya.  The  truth  of  this  is  demonstratively  Bhotvn  frbin  the 
curiou9  ptopertiea  examined  in  thb  previous  ^tts  of  the  paper, 
and  shown  to  be  communicated  by  beat  to  glass  ;  and  by  tbe 
progress  of  whichj  the  paasage  of  the  heat  through  the  glass 
may  be  as  clearly  traced  as  if  the  heat  itself  were  visible; 

He  ajtplies  this  conclusiou  to  the  experiment  of  Sif  ifrj  Hfer- 
eche),  in  vrhich  the  concentration  of  sitliple  beat  by  a  lenS 
appetu's  to  be  prdved.  Tbe  thermometer  iHuat  hate  received 
the  heat  radiated  by  the  lens  itself,  and  from  the  circumstance 
that  tbe  edges  will  cool  first,  the  most  copious  radiation  of  heat 
wilt  be  in  the  direction  of  rtie  axia.  By  a  teference  to  Sir  W; 
Herschel's  paper  (Phil.  Trans.  1800,  Part tl.  Tio.  15,  Exp.  19,20), 
it  will  obviously  admit  of  question,  whether  in  addition  to  the 
causes  thus  shown  to  be  operating,  tbe  light  from  the  red-hot 
metal  may  not  have  afiecled  the  thermometer.  I  have  tried 
several  experiments  (an  account  of  which  will  hereafter  be 

fiven),  from  which  it  appears  to  me  that  the  light  from  incan- 
escent  metal  possesses  a  much  greater  heating  power  (using 
that  t«rai  in  the  sense  before  defined)  than  might  be  anticipateS 
from  its  small  illuminating  effect.  Dr.  Brewster's  proposition, 
however,  is  a  most  important  and  conclusive  one  as  to  the  inca- 
pacity of  simple  heat  to  Undergo  refraction,  or  to  be  transmitted 
in  the  way  ofdirect  radiation  through  glass.  In  connexion  with 
the  same  point  he  also  examines  the  conclusions  of  MM.  De  la 
Roche  and  Prevost.  These  observations  I  give  in  his  own 
words : — 

"  The  ingenious  experiments  of  M.  Prevost,  of  Geneva,  and 
the  more  recent  ones  of  M.  De  la  Roche,  have  been  considet«d 
as  establishing  the  permeability  of  glass  to  radiant  heat. 
M.  Prevost  emploj^ed  moveable  screens  of  glass,  and  renewed 
them  continually,  in  order  that  the  result  he  obtained  might  not 
be  ascribed  to  the  heating  of  the  screen ;  but  such  is  the  rapidity 
with  which  heat  is  propagated  through  a  thin  plate  of  glass,  that 
it  is  extremely  difficult,  if  not  impossible,  to  observe  the  state  of 
the  thermometer  before  it  has  been  affected  by  the  secondary 
radiation  from  the  screen. 

"  The  method  employed  by  M.  De  la  Koche  of  observing  the 
difference  of  effect,  when  a  blackened  glass  screen,  and  a  trans- 
parent one,  were  made  successively  to  intercept  the  radiant 
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heat,  is  liaUe  to  an  obvious  error.  The  radiant  beat  would  find, 
a  quicker  passage  through  the.  transparent  screen,  and,  there- 
fore, the  difi&rence  of  enect  was  not  due  to  the  transmitted  he^ 
but  to  the  heat  radiating  from  the  anterior  surface.  The  truth 
C9ntained  in  M.  De  la  Koche's  fiflb  proposition  is  almost  a 
demonstration  of  the  fallacy  of  all  those  that  precede  it.  He 
found  that  "  a  thick  plate  of  glass,  though  as  much,  or  more 
permeable  to  light  than  a  thin  gla.ss  of  worse  quality,  allowed  a 
much  smaller  quantity  of  radiant  heat  to  pass.  If  he  hf^ 
employed  very  thick  plates  of  the  purest  flint  glass,  or  thick 
masses  of  fluid  that  have  the  power  of  transmitting  light 
copiously,  be  would  have  found  that  not  a  single  particle  of  heat 
was  capable  of  passing  directly  through  transparent  media." 
(P.  107.) 

(5.)  That  a  ^eater  eflect  should  be  produced  on  the  thermo- 
meter beyond  the  plain,,  than  beyond  the  coated  screen, 
appeared  to  me  a  curious  circumstance.  And  when  we  consider 
bow  very  little  the  thickness  of  the  glass  is  increased  by  a  coat- 
ing of  China  ink,  it  would  not  seem  likely  that  this  alone  could 
have  been  sufficient  to  produce  the  diflerence  of  eflect  observed.  , 
But  there  is  still  a  further  circumstance  to  be  considered.  The 
blackened  side  of  the  glass  was  towards  the  radiating  body,  and 
between  it  and  the  thermometer  in  the  focus  of  the  reflector. 
The  coated  screen  must,  therefore,  have  absorbed  more  heat, 
and  we  should  in  consequence  be  prepared  to  expect  that  it 
would  radiate  more  to  the  reflector,  and  thus  a  greater  eflect  be 
produced  on  the  focal  thermometer;  which  we  know  was  not 
tlie  case.  This  differenceofeffect  wasobservedby  DelaHoche 
not  only  with  luminous,  but  also  with  non-luminous  hot  matter.  , 

The  inference  which  seems  to  have  been  drawn  is.  this : — Even. 
when  the  hot  body  was  non-luminous,  the  eflect  on  the  thermo- 
meter, with  the  plain  glass  interposed,  was  greater  than  with  the, 
blackened ;  but  the  transmission  of  heat  by  absoi-ption  and  sub- 
seqyent  radiation  must  have  been  at  least  e/^ual  in  the  latter  age  . 
to  that  in  the  former;  and  upon  the  established  laws  of  absorp- 
tion and  radiation,  it  would  have  been  greater.  Hence  it  seeriis 
necessarily  to  follow  that  the  effect  through  the  plain  glass  must 
have  been,  at  least  in  part,  a  direct  tratismission  of  the  radiant 
matter,  or  influence,  unaltered  in  its  nature,  and  merely  subjected 
to  a  certain  loss  of  intensity. 

(6.)  Before  we  fully  assent  to.  the  cpnclusiyeness  of  this, 
reasoning,  there  is  one  point  necessary  to  be  considered,  which 
appears  likely  to  aff'eot  the  inference,  and,  to  afford  a  satisfactory 
explanation  of  the  apparent  difficulty. 

The  glass  screen  would  necessarily  be  more  heated  at  its. 
central  part  than  towards  its  ed^es  ;  and  neither  would  its  whole 
area  be  exposed  to  the  rays  coming  from  the  first  mirror,  nor  the, 
whole  of  the  opposite  surface  be   employed   in   radiaUiig   its 
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ac<iiiired  heat  so  as  to  fall  upon  the  second  reflector ;  as  will  be 
erideot  by  inspecting  the  subjoiued  diagram,  which  represents 
the  arrangement  of  fie  la  Roche's  apparatus  according  to  the 
verbal  description. 

It  is  here  evident  that  the  portions  ,  i 

of  the  screen  which  fall  without  the      x— [. 

area  of  the  rays  will  not  radiate     /_\_ I 

their  heat  so  as  to  produce  much     I     /^ 

effect  on  the  focal  bulb  (,  and  the     V^- -J  - 

parts  b  b  ot  the  blackened  side  will  *\ 

give  out  their  heat  more  rapidly,  and 

consequently  abstract  more  from  the  other  parts  on  the  side  away 

from  the  thermometer  than  when  the  glass  was  plain.     And  the 

same  will  be  the  case  to  a  less  extent  even  within  the  area  of 

the  rays,  since  the  central  point  of  the  screen  will  be  the  most 

heated  from  the  additional  direct  action  of  the  hot  body  t. 

With  the  plain  glass  there  was  neither  so  great  an  excess  of 
heat  (from  its  less  absorptive  texture),  nor  such  a  tendency  to 
radiate  it  on  one  side  rattier  than  the  other. 

(7.)  If  the  explanation  here  attempted  be  considered  satis- 
factory, it  will  then  be  obvious  that  we  are  not  obliged  to 
infer  from  De  la  Roche's  experiments  that  any  simple  radiant 
heat  was  transmitted  directly  through  the  glass.  But  in  the 
subsequent  cases,  where  the  radiating  body  was  raised  to  lumi- 
nosity, it  is  evident  that  there  was  a  much  greater  effect  pro- 
duced with  the  glass  screen  than  can  be  reasonably  accounted 
for  by  any  secondary  radiation;  uid  the  magnitude  of  this, 
compared  with  the  total  direct  effect,  obviously  bears  a  close 
relation  to  the  degree  of  luminosity. 

(8.)  In  former,  as  well  as  recent  times,  several  experimenters 
have  noticed  the  fact  that  the  effect  of  luminous  bodies  on  a 
blackened  thermometer  is  concentrated  with  the  light  in  tbe 
focus  of  a  lens,  and  that  the  glass  itself  does  not  become  heated. 
See  Mr.  Brande's  paper  on  Combustion,  Sic.  Phil.  Trans.  1820, 
Part  I.  sect.  2.) 

Here  then  is  a  decisive  proof  that  in  these  cases  it  is  not  a 
mere  secondary  radiation  of  the  heat  acquired  by  the  glass,  but 
an  actual  transmission. 

(9.)  From  the  labours  of  the  different  and  distinguished  expe- 
rimenters who  have  examined  this  subject,  we  may,  with  cer- 
tainty, learn  thus  much,  that  independently  of  the  beat  acquired 
and  radiated  again  by  the  glass  screen,  there  is,  in  the  case  of 
btndnous  bodies,  a  certain  portion  of  the  total  heating  effect 
actuallif  transmitted. 

(10.)  What  then,  we  have  now  to  inquire,  is  the  nature  of 

this  transmissible  effect?  Is  it  merely  simple  radiant  heat  to 

which  the  great  elevation  of  temperature  communicates  proper- 

ties-which  at  lower  temperatures  it  does  not  possesst   If  so, 
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yikj  ia  any  part  of  the  total  effect  intercepted  1  And  that  tliia 
IB  the  case,  may  be  readily  seen  ia  the  latter  oases  of  De  la 
Roche's  ezperimenU,  as  well  as  in  many  others. 

If  it  be  raerely  light  into  which,  on  Prof.  Leslie's  hypothesis, 
the  radiant  heat  of  the  body  has  been  gradually  converted,  the 
whole  effect  ought  to  be  traneiuitted ;  since  the  diminutioa 
which  light  suSers  in  passing  through  a  plate  of  clear  glass 
would  be  very  trifling. 

(11.)  All  these  and  any  Bimilar  questions  which  might  arise, 
appear  to  me  capable  of  solution  by  merely  extending  the 
inquiry  as  to  the  connexion  Subsisting  betiveea  the  intercenlive 


povtr  of  glast  in  different  instances,  and  the  relation  which 
DOUi  the  intercepted  and  the  transmitted  portions  of  the  effect 
bear  to  the  nature  of  the  swfacei  on  which  they  act.  By  ebvi-i 
ous  e^tperimental  methods,  we  might  examine  whether  the  trans- 
mitted patt  affects  differently  coloured,  and  differently  textured, 
surfaces  in  the  same  proportions  as  the  total  or  direct  effect 
does.  And  each  may  be  compared  with  what  we  know  of  the 
properties  in  reference  to  these  points,  by  which  both  simpia 
radiant  heat,  and  the  heatine  power  of  the  solar  light,  are  cha- 
racteriaed.  Thus  we  may  clearly  sBcertain  by  the  application 
of  definitive  tests,  whether  the  portion  intercepted  be  similar  to 
simple  heat  in  its  relation  to  the  texture  oi  the  surfaots  oa 
which  it  act*  most  powerfully  ;  if  so,  it  agrees  with  the  "  ra- 
diant heat"  from  non-luminous  sources  in  the  two  charac' 
teristics  by  which  it  may  be  defined.  If  again,  the  transmitted 
portion  agree  with  the  solar  light  in  acting  more  energetically 
on  surfaces  of  a  darker  colour,  this  would  prove  its  jomt  poa- 
sessioQ  of  these  two  properties  whose  combination  marks  the 
"  heating  power  of  light."  Such  an  examination  would  thus 
decide  whether  the  radiatin?  inSuence  be  due  to  one  simple 
agent  or  to  the  joint,  though  distinct,  operation  of  two. 
.  (12.)  In  describing  my  observations  on  the  solar  rays,  I 
alluded  to  the  extension  of  the  same  examination  to  other  cases. 
This  constitutes  one  principal  part  of  the  experiments  referred  to 
in  the  present  instance. 

Two  thermometers  coated,  one  with  chalk  and  the  other  with 
Indian  ink,  were  exposed  precisely  in  the  same  way  as  before^ 
both  with  and  without  a  screen  of  plate  glass  to  the  radiation 
from  non-luminous  hot  iron ;  from  the  same  iron  at  a  bright  red 
beat,  and  from  the  flame  of  an  An^nd  lamp.  Instead  of  the 
same  ratio  in  the  effects  on  the  white  and  on  the  black  bulb 
being  preserved,  as  iu  the  case  of  solar  heat,  I  found  a  very 
considerable  difference.  When  the  rise  of  the  two  thermome- 
ters was  observed  with  the  screen,  the  ratio  subsisting  between 
them  was  very  considerably  greater  than  that  which  was  oh* 
tained  without  the  screen.  The  same  thing  was  also  tried  in 
.otiier  ways  by  several  applications  of  the  diffetential  ^nao< 
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meter  having  iU  bulbs  varionsly  coated.  I  mtut,  however, 
Cor  the  present  refrain  from  going  into  further  particulaia, 
except  to  make  an  observation  on  the  mode  of  expeFiiA«nting 
with  two  thermometers  and  a  glass  screen. 

(13.)  It  may  possibly  be  said  that  the  screen  might  exert 
a  coohng  influence,  which  would,  from  the  nature  of  the  coating, 
produce  a  greater  fall  in  the  white  than  in  the  black  thermo- 
meter ;  and  thus  a  difference  in  the  ratio  of  the  two  effects 
might  result.  Any  such  effect  would,  however,  be  fully  coun- 
teracted by  the  sizes  of  the  bulbs  employed.  The  effects  of  the 
coatings,  supposing  them  laid  on  nearly  as  in  the  former  expe- 
riments, (See  Annals,  Aug.  ^  36.)  would  be,  white  :  black  : : 
100  :  89,  and  the  diameters  of  the  bulbs  were  respectively  0*6 
and  0-55  inch.  Hence  we  have  the  ratio  very  nearly,  white  ; 
black  ::  100  :  90,  from  which  it  is  obvious  that  any  coolioft 
effect  would  be  completely  counterbalanced. 

But  independently  of  any  such  considerations  in  moat  of 
these  experiments,  more  was  to  be  apprehended  from  the 
heating,  than  from  the  cooling  power  of  the  screen.  And 
though  in  experiments  with  the  differential  thermometer,  where 
the  bnlbs  were  nearly  equal,  the  latter  effect  may  have  sensibly 
interfered,  yet  the  former  probably  much  more  than  counter- 
balanced it ;  end  in  allowing  for  it  regard  was  had  to  this  coQ- 
6)deratiou. 

(14.)  In  speaking  of  tho  radiation  from  red  hot  iron  (above 
^  4.)  I  alluded  to  the  heating  effect  of  the  light  which  it 
emits.  Relative  to  this  point  so  intimately  connected  with  the 
subject  here  proposed,  I  may  be  permitted  to  make  a  further 
remark.  On  this  point  M.  Biot  has  brought  forward  soma 
observations  which  require  attention.  When  describing  De  la 
Roche's  experiments,  and  speaking  of  those  in  which  he  em- 
ployed hot  metal,  he  observes  in  a  note: 

"  On  pourrait  an  premier  abord,  6tre  6tonn6  que  De  la  Roche 
ait  appuy^  en  partie  sa  proposition  sur  des  experiences  faites 
avec  un  lingot  de  cuivre  amen6  a  la  temperature  de  960°  ;  car  i. 
cette  temperature  il  devait  etre  en  incandescence ;  mais  il  s'eet 
a8sur6  que  la  portion  de  lumi^re  qui  s'en  d^gageait  alors  ne 
pouvait,  comme  lumi^re  echauftante,  influer  sur  I'ascensioa  da 
thermom^tre  que  dans  une  proportion  in&niment  faible.  Car, 
en  comparant  les  distances  auxquelles  les  m6mes  caract^res 
d'impression  pouvaient  etre  lus  k  I'aide  de  cette  lumiere,  et  avec 
celle  d'nne  simple  bougie,  il  a  trouv6  qu'on  ne  pouvait  certaine* 
ment  pas  lui  attribuer  -^  de  I'efiet  total." — (Trait6  de  Phys.  iv. 
note,  p.  643.) 

As  I  have  already  remarked,  it  seems  scarcely  allowable  to 

infer  that  the  heating  must  accord  with  the  illuminating  power 

of  light  from  different  sources ;  indeed,  in  this  respect,  it  has 

long  appeared  to  ma  more  than  probable  that  differences  to  a 
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vety  considerable  amount  may  exist  between  the  calorific  pro- 
perties of  light  produced  from  sourcea  of  a  different  deacnption, 
iQ  comparison  with  their  illunuDating  intensities.  In  this  point 
of  view,  therefore,  I  cannot  feel  the  force  of  the  above  reason- 
ing; but  further,  by  means  of  Leslie's  Photometer,  we  can  easily 
and  decisively  ascertain  what  is  the  amount  of  the  heating  power 
belonging  to  the  light  of  incandescent  metal,  as  distinct  from  all 
otherneatinginfluences  which  mightbesupposedto  accompany  it. 
This  is  an  experiment  which,  as  before  remarked,  I  have  re- 
peatedly tried  with  iron  raised  to  the  highest  point  of  bright- 
ness which  a  common  fire  could  communicate.  After  obseiv- 
ing  and  allowing  for  the  effect  of  adventitious  light,  1  was 
somewhat  surpnsed  at  the  magnitude  of  the  effect  displayed 
by  the  very  weakly  illuminating  rays  proceeding  from  the  not 
iron.  In  30  seconds  the  rise  observed,  in  several  different 
repetitions,  was  from  10  to  13  degrees.  The  bulb  was  coated 
with  Indian  ink,  and  enclosed  in  me  glass  case. 

To  guard  against  the  possibility  of  any  simple  heat  affecting 
the  bulb,  whica,  in  the  short  time  of  observation,  might  not  be 
counterbalanced  by  radiation  ;  the  precaution  of  interposing  a 
screen  of  piate  glass  about  half  way  between  the  instrument 
and  the  iron  was  adopted.  The  whole  distance  was  nearly 
eight  inches.  The  iron,  a  cylindrical  mass  about  six  inches 
long  and  1-5  diameter,  suspended  vertically,  the  bulb  of  the 
photometer  opposite  its  middle  point.  At  subsequent  stages 
of  the  cooling  process,  till  the  mass  of  iron  became  quite  dull, 
proportional  effects  were  displayed  by  presenting  the  instru- 
ment to  its  light  at  successive  intervals  during  a  space  of  five 
minutes  or  more.  These  results  form  part  of  a  set  of  experi- 
ments hereafter  to  be  detailed,  in  which  more  numerous  in- 
stances of  this  and  other  kindred  phenomena  will  appear. 


Article  VI. 

On  the  Combinations  of  Acetic  Acid  with  Peroxide  of  Copper, 
By  Jac.  Berzelius.* 

A  KNOWLEDGE  of  the  nature  of  salts  containing  an  excess 
of  base,  and  of  the  ratios  in  which  different  quantities  of  the 
same  base  combine  with  a  determinate  quantity  of  an  acid,  is 
of  the  utmost  importance  for  a  complete  and  unexceptionable 
exposition  of  the  laws  of  chemical  proportions.  In  some  earlier 
memoirs,  I  have  attempted  to  develope  the  proportions  by  which 
the  quantity  of  base  augments  in  sub-salts,  and  I  have  attempted 
on  the  same  occasions  to  demonstrate  that,  a^  least  in  all  the 
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cases  which  had  come  under  my  obfiervation,  these  salts  are  so 
coQBtituted,  that  a  correspondence  exists  between  the  multi- 
ples of  the  base,  and  the  number  of  atoms  of  oxygen  in  the 
acid ;  and  that  the  compounds  of  acids  cont^ning,  for  exam- 
ple, 3  atoms  of  oxygen,  (that  is,  when  the  oxygen  of  the  actd 
in  the  neutral  Bait  is  thrice  that  of  the  base)  take  place  in  totally 
different  multiples  from  those  of  acids  containing  2  or  4  atoms 
of  oxygen.  In  the  former,  the  ordinary  multiples  of  the  bases- 
are  I4,  3,  and  6  ;  in  the  latter,  they  are  2,  and  4  ;  so  that  the 
resulting  compounds  are  always  in  conformity  with  the  geoErak 
rule,  that  the  oxygen  of  one  oxide  (that  is,  either  of  the  acid  or 
base)'  is  a  multiple  by  a  whole  number  of  the  oxygen  of  the 
other.  Subse([uent  experiments  have  shown,  honever,  that 
some  acids  which  contain  6  atoms  of  oxygen,  while  their  cor> 
responding  acidules  (acids  in  oim)  contain  only  3,  do  not  com- 
bine with  bases  in  such  proportions,  that  the  oxygen  of  the 
acid  shall  always  constitute  a  multiple  by  a  whole  number  of  the 
oxygen  of  the  oase;  but  that  the  oxygen  of  the  base  is  1,  2,  4, 
and  6  fifths  of  the  oxygen  of  the  acia,  and  1 ,  2,  and  4  thirds  of 
the  oxygen  of  the  acidule.  There  are  circumstances,  indeed,, 
which  mmish  grounds  for  a  suspicion,  that  in  this  class  of  acid 
bodies,  2  atoms  of  the  radicle  combine  with  3  atoms  of  osygeck 
to  form  the  acidule,  and  with  5  to  form  the  acid.  And  if,  in 
that  simple  mechanical  disposition  of  atoms  which  constitutes 
a  compound  atom,  one  atom  of  the  radicle  be  supposed  to 
occupy  the  same  situation  which  would  have  been  occupied  by 
an  atom  of  oxygen,  had  there  existed  in  the  acid  an  atom  more 
of  oxygen  and  an  atom  less  of  radicle,  we  shall  be  enabled  to 
form  an  Idea  of  the  cause  why  the  acidules  combine  with  bases 
in  the  same  multiples  as  if  tney  contained  4  atoms  of  oxygen, 
and  the  acids  as  if  they  contained  6 ;  in  such  a  manner,  that 
in  sub-salts  containing  a  maximum  of  base,  the  oxygen  of  the 
base  is  1^  {1^1  time)  that  of  the  acidule,  and  1^  time  that 
of  the  acid.  We  have  instances  of  such  compounds  in  the 
nitrite*  and  nitrate  of  lead,  with  the  greatest  excess  of  base. 
It  is  obvious  that  if  in  the  salts  produced  by  these  acids,  the 
oxygen  of  the  base  were  (for  example)  one  fourth  or  one  sixth 
of  the  oxygen  of  the  acid,  they  would  constitute  exceptions 
exactly  analogous  to  those  which  would  be  formed  by  the  other 
acids,  where,  in  their  salts,  the  oxygen  of  one  constituent  is 
not  an  eciuimultiple  by  a  whole  number  of  the  oxygen  of  the 
other. 

It  may  now  be  asked,  do  such  compounds  exist?  The  above- 
mentioned  rules  are  purely  empirical ;  that  is,  they  merely 
announce  that  the  compounds  himerto  examined  obey  this  law ; 
but  we  are  aci^uainted  with  no  circumstances  which  render  a 
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cojifonoity  to  it  abidutely  ueceBsary.  CoiiBequenUgr,  when 
*ny  exoe{moii  to  the  genersUy  admitted  rule  appears  to  ha¥e 
been  disooveFed,  it  deseirea,  before  it  be  fiaally  admitted  aa 
such,  to  be  stw^d  with  the  deepest  attention,  and  to  be  ccm- 
flnucd  bj  the  most  carefiU  and  intimate  examination.  A  confir 
matory  examination  which  I  imdertook  of  an  exception  of  this 
nature,  gave  cause  to  the  [uvseot  memoir.  Mr.  R.  Phillips  * 
has  examined  the  sub-ticelates  of  copper  which  occur  in  oon^ 
merce  under  the  name  of  verdigris ;  and  it  .follows  from  his 
experiments,  that  the  oxygen  of  tbe  acetio  acid  is  1^  time  that 
of  the  peroxide  of  copper,  which  is  at  variance  wiUi  the  above 
cited  empirical  law  respecting  the  compounds  of  oxidated 
bodies.  I  have  therefore  studied  the  combinations  of  aeetic 
acid  with  this  base,  and  believe  that  the  resolts  which  I  have 
obtained  are  not  altogether  destitute  of  interest. 

Before  detailing  my  own  experiments,  I  shall  briefly  relate 
what  had  been  previously  made  known  respecting  these  combi- 
nations. Chaptal  endeavoured  to  investigate  the  di&renoe 
between  the  veidigris  manufactured  in  the  nsigbbourhooda  of 
Montpellier  and  ol  Grenoble,  which  are  prepared  by  dissimilar 
methods,  and  are  distinguished  by  dissimilar  shades  of  colour. 
His  examination  was  conducted  by  submitting  them  to  dry  dia* 
littation,  and  he  found  the  one  variety  to  contain  a  larger  (quan- 
tity of  copper  than  the  other ;  but  his  experiments  left  the  pro* 
portions  of  the  constitnents  of  verdigris  wholly  undetermined. 

Proust  undertook  a  more  complete  investigation.  He  ascer- 
tained that  in  the  salt  saturated  with  acetic  acid,  the  oxide  of 
copper  constitutes  39  per  cent.;  but  he  could  not  determine 
with  certain^  the  relative  quantities  of  the  acid  and  of  the 
water  of  crystallization.  He  at  first  regarded  the  veidigTis 
which  we  find  in  commerce  as  a  mixture  of  two  distinct  salts, 
one  of  which  is  stJuble  in  water,  while  the  other  is  not.  The 
former  he  found  to  constitute  0-56,  and  the  latter  0*44  of  the 
weight  of  the  verdigris.  The  insoluble  salt,  also,  fae  found  to 
consist  of  0*63  of  ojiide,  and  0'37  of  acid  and  water.  Some 
time  after  he  altered  his  opinion  respecting  the  constitution  of 
verdigris,  partly  on  the  ground  that  it  is  decomposed  by  water ; 
partly  that,  when  diffused  through  water,  a  current  of  carbonic 
acid  gas  decomposes  it  into  neutral  acetate  and  carbonate  of 
copper,  and  partly  that  when  boiled  with  water  it  deposits  black 
oxide  of  copper.  The  last  mentioned  property  induced  him  to 
consider  verdigris  as  a  combination  of  neutral  acetate  of  cop- 
per and  hydrate  of  peroxide  of  copper,  which  is  decomposed 
by  boiling.  He  found  in  it  0-47  of  neutral  salt,  0-23  of  oxide 
of  copper,  and  0-30  of  water ;  qnantities  which  agree  very 
closely  with  the  results  of  more  recent  analyses. 
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Dr.  ThomBon  calculated  from  Proust's  experiments  that  the 
neutrd  acetate  of  copper  iB  cemposed  of  39-41  of  oxide  of 
copper,  25'  12  ,of  acetic  acid,  and  35-47  of  water ;  and  be  adds, 
in  ois  SyBtem,  that  he  considera  these  to  be  the  true  conati- 
tuenta  01  the  aait.  More  lately,  Mr.  Kichard  Phillips  has  re^ 
sumed  the  accurate  investigation  of  these  ootnpounds.  He 
found  the  neutral  aalt  compoeed  of  39'2  oxide  of  copper,  49'2 
acetic  acid,  and  11-6  water;*  and  its  conBtitutiou,  in  his  opir- 
nion,  is  1  atom  of  oxide  of  copper,  2  atoms  of  aoetic  acid,  and 

3  atoms  of  water.  In  diSerent  experiments  be  obtained  frooi 
38'9  to  to  39*5  per  cent,  of  oxide  of  coppev.  To  determintj  the 
quantity  of  acetic  acid,  he  decomposed  the  aalt  by  hydrate  of 
lime.  The  uncombined  lime  remamiog  in  the  liquid  was  preci- 
pitated by  carbonic  acid  gas  ;  and  after  the  excess  of  the  latter 
bad  been  expelled  by  ebuUition,  Uie  solution  of  acetate  of  lime 
was  decomposed  by  carbonate  pf  potash,  and  the  quantity  of 
acetic  acid  was  estimated  froqi  that  of  the  carbonate  of  hme. 
He  then  examined  verdigris,  of  which  he  had  procured  an 
uncommonly  pure  specimen ;  and  an  analysis,  conducted  in  a 
similar  manner,  indicated  as  its  constituents  43*25  oxide  of 
copper,  28-3  acetic  acid,  and  28'45  water,  which>  in  atoms,  is 
equiTalent  to  1  atom  acid,  1  atom  oxide  of  copper,  and  6  atoms 
water.  When  verdigris  is  decomposed  by  being  treated  with 
wat^r,  Mr.  Phillips  found  that  neutral  acetate  of  copper  (which 
be  c^ls  biuacetate)  paasea  into  solution,  and  the  green  salt 
which  remains  undissolved  ia,  according  to  him,  compoaed  of 
2  atoms  of  oxide  of  copper  and  1  atom  of  acid,  or,  when  anhy- 
drous, of  0-7619  of  oxide  of  copper  and  0-2381  of  acetic  acid. 
With  respect  to  the  black  pulverulent  eubstance  into  which  this 
salt  is  converted  by  tlie  action  of  water,  he  has  left  undecided, 
whether  it  consista  of  oxide  of  copper,  or  of  a  salt  containing  a 
still  greater  excess  of  base.  In  all  of  these  analyses  by  Mf. 
Phillips,  we  are  presented  with  deviations  from  the  abov&> 
mentioned  empirical  rule ;  for,  in  the  neutral  salt,  the  oxygen 
of  the  water  is  \-l-  time  that  of  the  oxide  of  copper,  in  verdi- 
gris the  oxygen  of  the  acid  is  Ij-  time  that  of  the  oxide,  and 
in  the  sub-salt  obtained  by  treating  verdigris  with  water,  the 
oxygen  of  the  base  is  to  that  of  the  acid  in  the  proportion  of 

4  to  3. 

1.  Heutral  Acetate  of  Copper, 

I  have  already  stated  that  Mr.  Phillips  considers  the  water 
of  this  salt  to  constitute  3  atoms  for  each  atom  of  oxide  of  cop- 
per. This  proceeds,  however,  from  his  having  adopted  an 
erroneous  number  for  the  atomic  weight  of  acetic  acid.  By  the 
direct  Analysis  which  \  have  made  both  of  this  acid  and  of  its 
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combinatioDs  with  different  bases,  I  think  I  have  determined 
with  considerable  certainty,  that  it  contains  0*47  of  iu  weight 
of  oxygen,  and  that  it  forms  neutral  salts  with  ^  quantity  of  a 
base,  whose  oxygen  is  one  third  of  that  contained  oy  the  acid, 
that  is  y  =  13'666.  PhiUipB  found  in  the  neutral  acetate  as 
much  as  39-5  per  cent,  of  oxide  of  copper,  for  whose  saturation 
there  would  be  required  51' 17  of  acetic  acid;  the.  deficit,  which 
must  be  viewed  as  water,  is  9'33,  which  corresponds,  as  nearly 
as  can  be  expected,  with  the  supposition  that  the  oxygen  of 
the  oxide  of  copper  and  of  the  water  of  crystallization  is  the 
same,  that  is,  that  the  salt  contains  only  two  atoms  of  water. 
Were  the  oxygen  of  the  water  1,l  time  that  of  the  oxide  of 
copper,  according  to  Phillips's  calculation,  the  composition  of 
the  salt  would  be  materially  different,  as  will  be  rendered 
evident  by  tlie  following  comparison  : 

With  SatiHiu  of  water.  WithSatonuof  water, 

multiples  of  017.  Mult,  of  oxj. 

Peroxide  of  copper  39*76  ...  1 38-05  ...   I 

Acetic  acid 51-22  ...  3 49*00  ...  3 

Water. 9-02  ...   1 12-96  ...   l^ 

The  quantity  of  oxide  of  copper  alone  indicates  decidedly 
to  which  of  these  two  calculations  our  salt  ought  to  be  referred. 
In  order,  however,  that  I  might  not  depend  entirely  upon  pre- 
ceding experiments,  according  to  which  the  composition  of  this 
salt  has  been  calculated  in  the  tables  (although  there  was  no 
reason  for  doubting  their  accuracy),  1  made  a  new  experiment 
with  a  view  to  determine  with  certainty  the  quantity  of  oxide 
of  copper;  and  I  employed  for  this  purpose  crystals  of  a  salt 
which  had  never  been  dried  otherwise  tten  by  long  keeping : 
100  parts  of  this  salt  were  dissolved  in  dilute  sulphuric  acid ; 
and  after  evaporation  to  diyness,  the  excess  of  sulphuric  acid 
was  expelled,  fay  ignition  over  the  flame  of  a  spirit  lamp.  The 
sulphate  of  copper,  which  was  in  the  state  of  small  white  crys- 
talline grains,  weighed  79  parts  ;  and  on  being  again  exposed 
to  a  moderate  red  heat,  it  sustained  no  additional  loss  of 
weight.  79  parts  of  sulphate  of  copper  are  equivalent  to  39-29 
parts  of  oxide  of  copper;  if  we  now  abstract  the  water  of 
decrepitation,  whichthe  crystals  of  this  salt  sometimes  contain 
in  considerable  quantity,  ray  result  will  be  found  to  coincide 
Btill  more  closely  with  calculation.  The  formula  and  compo- 
sition which  I  have  given  in  my  Chemical  Tables  for  the  acetas 
cupricus  c.  aqua,  are  therefore  accurate. 

2.  The  Subacetales  obtained  by  treating  Verdigris  with  Water. 

Verdigris,  when  put  into  water,  swells  up,  and  is  converted 

into  a  doughy  mass,  composed  of  minute   crystalline  scales. 

The  filtered  liquid,  when  in  a  state  of  concentratioa,  has  ail 
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intense  dark  blue  colour ;  but  it  is  difficult  to  wash  the  inso- 
luble portion  thoroughly  by  this  means,  because  the  crystak 
■peedily  close  up  the  pores  of  the  filter.  If  verdigris  be  washed 
with  water  for  a  number  of  times  in  succession,  the  filtered 
liquid  continues  to  retain  its  original  intensity  of  colour;  a 

Eroof,  that  it  extracts  to  the  last  a  compound  which  requires 
}r  solution  a  large  quantity  of  water.  This  circumstance, 
'  together  with  the  blue  colour  of  the  liquid,  demonstrates  suf- 
ficiently, that  the  solution  does  not  contain  merely  the  neutral 
salt,  as  has  been  stated  by  Phillips.  When  the  blue  liquid  is 
heated  almost  to  ebullition,  it  lets  fall  a  flocky  liver-orown 
coloured  substance  ;  after  this  it  becomes  green,  and  holds  in 
solution  the  neutral  salt.  If>  on  the  contrary,  the  blue  liquid 
be  evaporated  in  so  moderate  a  heat,  that  it  shall  never  appear 
brown,  which  is  easily  done,  so  long  as  it  continues  dilute,  it 
deposits  on  the  sides  of  the  vessel,  just  at  the  edge  of  the 
solution,  a  confused  blue  coloured  saline  mass,  of  a  peculiar 
dendritic  appearance  :  the  same  salt  accumulates  on  the  ed^s 
of  the  filter,  and  shoots  up  into  moss-like  excrescences.  By 
allowing  this  gradual  evaporation  to  proceed  to  a  state  of  dry- 
ness, the  hlue  saline  mass  is  also  obtained,  but  mixed  with  crys^ 
tals  of  the  green  neutral  salt. 

After  the  washing  of  the  insoluble  portion  of  the  verdigrit 
has  been  protracted  for  a  considerable  length  of  time,  the  Uquid 
at  last  passes  through  colourless ;  and  there  remains  upon  the 
filler  a  blue  coloured  powder,  which  has  usually  a  blackish 
tint,  where  it  lies  immediately  in  contact  with  the  paper.  Hence 
it  follows  that  cold  water  converts  verdigris  into  three  distinct 
salts,  namely,  into  the  neutral  acetate  of  copper,  and  into  two 
sub-salts,  one  of  which  is  soluble  and  the  other  insoluble  in 
water.  Verdigris  when  diffused  through  a  small  quantity  of 
hot  water  does  not  become  black.  The  solution  has  a  dark 
blue  colour,  and  contains  a  large  quantity  of  the  soluble  sub- 
salt  ;  on  cooling,  nearly  the  whole  of  this  compound  separates 
in  the  state  of  a  blue  coloured  mass,  which  does  not  exhibit 
the  slightest  indications  of  crystallization.  If  the  verdigris  be 
boiled  with  a  large  quantity  of  water,  it  is  rendered  brown ;  and 
in  proportion  as  the  quantity  of  water  employed  for  this  pur- 
pose  is  augmented,  the  lower  is  the  temperature  necessary  to 
produce  this  alteration,  so  that  when  the  water  is  in  great 
excess,  it  may  be  completely  effected  in  a  temperature  so  low 
as  KH''  (Fab.)  In  this  experiment  there  is  formed  a  brown  sub- 
salt  with  a  great  excess  of  base,  and  the  solution,  provided  it 
be  very  dilute,  contains  even  a  quantity  of  uncombined  acetic 
acid,  mixed  with  the  neutral  salt. 

T/u  Sub-salt  soluble  in  Water. — This  salt  may  be  prepared  in 
the  following  manner  :— a.  A  solution  of  verdigris  m  distilled 
wat^r  is  to  ne  concentrated  in  a  very  gentte  neat,  until  the 
New  Series,  vol.  viii.  o  ,-         , 
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greater  portioa  of  its  ealine  contentB  is  deposited.  Tlie  liquid, 
together  with  this  deposit,  is  now  to  be  heated,  until  the  wnole 
of  the  latter,  which  may  consist  of  a  mixture  of  the  neutral  and 
sub-acetates,  is  redissolved,  and  the  concentrated  solution  thus 
obtained  is  to  be  mixed  with  alcohol.  After  about  an  hour, 
there  is  found  deposited  a  bulky  gelatinous  looking  mass,  com- 
posed of  an  aggregation  of  minute  crystals.  These  are  to  be 
collected  upon  a  linen  cloth,  and  thoroughly  wH^hed  with  alco-  ' 
hoi.  When  dry,  they  have  rather  a  pale  blue  colour. — b.  A 
boiling-hot  aqueous  solution  of  the  neutral  acetate  of  copper  is 
to  be  mixed  with  ammonia,  so  long  as  the  precipitate  tnereby 
produced  continues  to  be  redissolved.  The  liquid  is  then  to  be 
filtered.  On  cooling,  it  deposits  an  irregular  uncrystalhzed 
mass,  and  alcohol  separates  from  the  cold  supernatant  liquid  a 
considerable  quantity  of  the  same  compound,  in  the  form  of 
excessively  minute  crystalline  scales.  The  salts  thus  obtained 
must  be  washed  with  alcohol,  in  order  to  free  them  from  any 
adhering  portions  of  the  neutral  salt;  after  this  treatment, 
caustic  potash  disengages  from  them  no  traces  of  ammonia. 
If,  during  the  preparation  of  this  salt,  the  solutions  are  em- 
ployed in  a  state  of  too  great  dilution,  there  separates,  both 
by  evaporarion,  and  by  the  addition  of  alcohol  to  the  solution 
of  the  neutral  salt,  a  quantity  of  the  insoluble  sub-salt,  which, 
when  obtained  in  this  manner,  cannot  be  distinguished  by  its 
external  appearance,  from  the  soluble  sub-salt  precipitated  by 
alcohol. 

The  salt,  prepared  by  either  of  these  processes,  when  ex- 
posed for  some  hours  in  the  state  of  a  fine  powder  to  a  tempe- 
rature of  140°,  lost  in  different  experiments  y-5,  10,  and  10'3 
per  cent,  of  its  weight.  The  residue,  which  had  acquired  by 
this  treatment  a  greenish  tint,  was  boiled  for  an  hour  in  water 
along  with  hydrate  of  barytes:  the  mixture  was  then  filtered, 
and  the  oxide  of  copper  washed.  The  filtered  liquid  was  freed 
from  its  excess  of  barytes  by  a  current  of  carbonic  acid  gas, 
after  which  it  was  evaporated  to  dryness  with  a  moderate  heat. 
The  acetate  of  barytes,  redissolved  in  water  and  filtered  from 
the  insoluble  carbonate,  gave  with  sulphuric  acid  84  of  sulphate 
of  barytes,  representing  36-8  of  acetic  acid.  The  oxide  of 
copper  was  dissolved  from  the  filter  by  an  excess  of  muriatic 
acid.  The  solution,  after  filtration,  was  heated  nearly  to  ebul- 
lition, and  a  slip  of  polished  iron  plate  was  introduced  into  it, 
with  a  view  to  precipitate  the  copper.  The  metallic  copper, 
after  having  been  thoroughly  washed  and  dried,  was  transferred 
into  a  small  apparatus  prepared  for  this  experiment,  in  which  it 
was  ignited,  tirst  in  a  curi-ent  of  atmospheric  air,  in  order  to 
burn  away  the  charcoal  deposited  by  the  iron,  and  afterwards  in 
a  current  of  hydrogen  gas,  in  order  to  reduce  the  oxide  of  cop- 
per.    In  this  manner,  1  obtained  34*35  of  metallic  copper, 
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equivalent  to  43'19  of  oxide  of  cOfmer.  (In  other  erperimente  I 
obtained  from  86-6  to  86-8  of  sulpbate  of  copper,  which  gives  a 
similar  result.)  The  oxide  of  copper  and  the  acetic  acid  amount 
together  to  79-99,  aod  10  of  water  had  been  expelled  in  the 
temperatare  of  140°;  consequently  10-01  of  water  still  remained 
ia  combination,  that  is,  the  salt  lost  one  half  of  its  water  of 
crj-stallization,  by  the  application  of  heat.  43*19  of  oxide  of 
copper  contain  8-71  of  oxygen,  and  36-8  of  acetic  acid  contain 
17-3  of  oxygen,  that  is,  twice  the  quantity  of  the  oxide  of  cop- 
per, for  8-71  X  2  =  17-42.  The  oxygen  in  the  whole  quantity 
of  water  amounts  to  17'78,  in  one  half  of  the  water,  therefore, 
it  amounts  to  8"89 ;  a  slight  excess  over  the  oxygen  of  the 
oxide,  which  is  occasioned  undoubtedly  by  the  presence  of 
some  hygroscopic  inoisture.  The  salt,  atler  having  been  ex- 
posed to  a  temperature  of  140°,  is  constituted  tBerefore  of 
3  atoms  of  oxide'of  copper,  4  atoms  of  acetic  acid,  and  6  atoms 
of  frater.  The  salt,  before  exposure  to  heat,  contains  12  atoms 
of  water,  and  is  composed  of 

By  rap«riinent.    By  gJcnUttmi.     Amu*.  Mnlbofinj. 

Peroxide  of  copper  ..  43-19   43-24  ....    3  ..,.  1 

Aceticacid 36-80  37'14  ....    4  ,..,  2 

Water 20-01   ....  19-62  ....  12  ....  2 

The  insoluble  Sub-salt. — This  compound  may  be  prepared  by 
allowing  verdigris  to  swell  up  in  water,  and  afterwards  filtering 
it  through  coarse  linen,  which  retains  any  impurities  which  may 
have  existed  ia  the  verdigris,  but  allows  ^e  minute  scaly 
crystals  to  pass  freely  between  its  threads.  The  crystalline 
scales  are  now  to  be  separated  by  pourii^  the  whole  of  the 
filtered  portion  upon  fine  cambric.  They  should  be  pressed 
closely  together  and  washed  a  few  times  with  water;  after  this, 
they  shoatd  be  transferred  upon  a  paper  filter,  and  thoroughly 
washed  with  alcohol.  When  obtained  in  this  manner,  they 
constitute  a  mass  of  small  light  blue  shining  crystalline  scales, 
having  a  deeper  and  purer  blue  colour,  than  the  preceding  solu- 
ble suD-salt.  Dried  in  a  temp,  of  212°,  they  lose  only  an  incon- 
siderable quantity  of  hygroscopic  water,  and  sustain  no  altera- 
tion in  their  appearance.  When  put  into  water,  they  swell  np, 
as  happens  with  verdigris,  into  a  pasty  mass. 

Calcmed  in  a  balanced  porcelain  crucible,  this  salt  left  64*25 
per  cent,  of  its  weight  of  peroxide  of  copper.  This  calcination 
can  be  advantageously  accomphshed  only  when  the  sub-salt  is 
in  the  state  of  nard  lumps,  and  when  the  crucible  is  covered 
pretty  closely  with  iu  lid  until  the  whole  of  the  acid  be 
expelled :  unless  these  precautions  be  attended  to,  the  combus- 
tion of  the  mass  is  accompanied  with  slight  detonations,  and 
a  portion  of  the  oxide  of  copper  is  carried  off  mechanically  by 
the  disengaged  gases.      In  another  experiment,  I  obtamed 
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120'4  parts  of  lolphate  of  copper  by  ifltuntiiig  100  parta  of  tha 
Bait  with  sulphuric  acid,  expelling  the  excess  of  acid  by  evapo- 
ration, aod  expoBins'  the  dry  mass  to  a  low  red  heat.  Tbii 
correspondE  with  64*36  peroxide  of  copper,  A  different  quan- 
tity of  the  same  salt,  decomposed  by  hydrate  of  barytes  in  the 
manner  described  in  the  analysiB  of  the  sub-s^t,  yielded  63  per 
cent,  of  sulphate  of  barytes,  equivalent  to  27*6  per  cent  of  acetio 
acid.  For  the  water,  therefore,  there  remains  8*04  per  cent. 
The  oxygen  of  the  oxide  of  copper  is  12'98,  of  the  acetic  acid 
12-97,  and  of  the  water  7'15;  consequently,  the  acid  and  base 
contain  equal  quantities  of  oxygen,  and  the  water  contains  half 
as  much  as  the  oxide.    The  composition  of  this  salt  is  therefore 

Bf  eipciimcnt.    B;  calculation.      Atamc  Mult,  ot  osj. 

Peroxide  of  copper .  ..  64-36  64-82 3   ....  2 

Acetic  acid 27-60   27-83   ,...2   ,...2 

Water 804  ....    7-35  ....  3  ....  1 

If  the  salt  contained  4  atoms  of  water,  in  which  case  it  might 
be  regarded  as  composed  of  I  atom  of  neutral  anhydrous 
acetate  of  copper,  and  2  atoms  of  hydrate  of  peroxide  of  cop- 
per, the  quantity  of  oxide  would  amount  only  to  63*27  per  cent.; 
but  in  the  analysis  both  of  this  specimen  of  the  salt,  and  of 
otheis  prepared  on  different  occasions,  I  have  invariably  ob- 
tained more  than  6i  per  cent,  of  peroxide  of  copper.  At  the 
commenoemeot  of  my  examination  of  this  salt,  1  felt  disposed  to 
auspeot  that  the  diSerenoes  of  colour  which  it  exhibits  might 
be  occasioned  by  a  compound  of  this  nature  with  hydrated  per- 
oxide of  copper,  which  would  probably  possess  a  blue  colour, 
and  that,  on  the  contrary,  the  green  variety  might  be  nothing 
else  than  an  ordinaiy  sub-salt.  But  experiment  does  not  appear 
to  corroborate  this  conjecture. 

If  a  boiling  hot  solution  of  acetate  of  copper  be  mixed  with 
caustic  ammonia  so  long  aa  the  precipitate  continues  to  be 
redissolred,  and  if  after  this  treatment  it  be  kept  for  some 
hours  in  a  temperature  of  about  140%  there  is  deposited  a  bine 
crystalline  salt,  agreeing  in  composition  with  the  preceding. 
If  the  liquid  be  now  flowed  to  cool,  it  deposits  the  neutml 
acetate  in  crystals,  and  the  soluble  «ub-salt  in  a  cohering 
spongy  uncrystallized  mass. 

If  a  solution  of  the  neutral  salt  be  precipitated  by  caustic 
ammonia,  with  the  precaution  that  the  whole  of  the  acetic  acid 
shall  not  be  combined  with  the  alkali,  we  obtain  a  green 
coloured  gelatinous  substance,  which  after  having  been  washed 
becomes  light  blue  coloured,  but  is  never  in  the  shghtest  degree 
crystallized.  Towards  the  conclusion  of  the  washing,  alcohol 
must  be  employed  in  place  of  water,  otherwise  it  wdl  become 
black.  This  componna  does  not  swell  up  when  put  into  water, 
a  property  which  seeras  to  belong  peculiarly  to  the  crystaUiufi 
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scales.    Oa  bein^  examined,  it  wbb  found  to  poBseBS  exactly 
the  same  composition  with  the  salt  last  analyzed. 

This  sub-salt  I  have  besides  obtained  by  still  different  pro- 
cesses. For  example,  when  bydrated  peroxide  of  copper  ii 
macerated  for  some  bours  in  a  solution  of  the  neutral  acetate, 
it  is  converted  into  a  light-grey  coloured,  heavy,  pulverulent 
powder,  whicb,  when  taken  Irom  the  bquid  and  washed, 
becomes  green.  If  a  concentrated  boiling  hot  solution  of 
of  CO 


acetate  of  copper  be  mixed  with  caustic  ammonia,  with  the 

Erecaution  that  no  excess  of  the  tdkali  be  added,  we  obtain  a 
eavy  granular  precipitate,  of  a  dull  greyish  green  colour,  and 
which  IS  uncommonly  easily  washed.  Under  a  microscope  this 
compound  appears  to  consist  of  transparent,  cubical  crystals, 
having  their  comers  rounded  off.  When  heated,  they  decrepi- 
tate. All  these  dissimilar  varieties,  when  treated  with  sulphuric 
acid,  yielded  129-4  parts  of  sulphate  of  -copper  for  every  100 
parts  of  the  dried  salt :  they  all  appeared  therefore  to  consti- 
tute the  same  sub-acetate. 

This  combination,  therefore,  is  the  most  easily  formed,  and 
possesses  the  best  defined  composition  of  all  the  sub-acetates  of 

3er.  The  acetic  acid  is  combined  in  it  with  thrice  as  much 
i  as  in  the  neutral  salt.  Since  in  this  salt,  the  oxygen  of  the 
water  of  crystallization  is  only  one  half  of  what  is  contained  by 
the  peroxide  of  copper,  I  attempted,  by  digesting  sub-sulphate 
■of  copper  in  a  solution  of  acetate  of  soda,  to  produce  an  analo- 
gous compound,  in  which  the  oxygen  of  the  water  and  of  the 
oxide  would  be  equal ;  but  no  mutual  decomposition  took  place 
between  the  two  salts.  ■ 

In  the  three  salts  now  analyzed  we  have  found,  therefore,  that 
the  oxide  of  copper  combines  with  the  acetic  acid  in  the  multi- 
ples in  which  bases  usually  combine  with  acids  containing 
3  atoms  of  oxygen,  namely,  1,  1'5,  3.  What  is  the  constitution 
of  verdigris  1 

3.   Verdigris. 

Verdigris  occurs  in  commerce  under  very  different  appear- 
ances ;  sometimes  it  is  green,  Bometimes  it  is  bluish  green,  and 
very  frequently  it  has  a  beautiful  blue  colour.  Sometimes  it 
dissolves  in  acetic  acid,  without  leaving  ar.y  residue  of  mecha- 
nically intermixed  impurities,  while,  on  other  occasions,  it 
leaves  undissolved  a  considerable  quantity  of  protoxide  of  cop- 
per. In  general,  however,  we  may  refer  it  to  one  or  other  of 
two  principal  varieties,  the  green  and  the  blue.  These  colours 
are  most  accurately  distinguished,  when  the  compounds  are  in 
the  state  of  powder.  What  difference  in  the  processes  of  ma- 
nufacture occasion  this  dissimilarity  in  appearance,  I  hare  been 
unable  to  discover ;  because  I  procured  the  specimens  for  lay 
expeiiments  iiom  merchants  who  were  ignorant  of  the  places 
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from  which  tlieir  stock  of  verdigris  had  been  obtained'.  I  satis- 
fied myself,  therefore,  with  seTecting  for  this  examination  the 
greenest  and  the  purest  blue  coloured  specimens  in  my  pos- 


1.  The  Green  Variety. — Dried  in  the  state  of  powder,  in  the 
open  air,  this  rariety  left  after  calcination  from  44  to  44'6  per 
cent,  of  peroxide  of  copper.  When  previously  dried  in  a  tem- 
perature of  140°,  it  left  from  49  to  50  per  cent.  100  parts  of  a 
quantity  dried  in  this  manner,  on  being  analyzed  by  hydrate  of 
barytes  according  to  the  process  already  detailed,  yieMed  83-33 
parts  of  sulphate  of  barytes,  and  49'86  parts  of  peroxide  of  cop- 
per. This  variety  of  verdigris,  therefore,  when  dried  in  a  tem- 
perature of  140°,  was  composed  of 

Peroxide  of  copper 49-86  containing  oxygen  10*07 

Acetic  acid 36-66  17-23 

Water,  induding  loss 13-48  1 1-88 

The  quantity  here  stated  as  water,  comprehends  also  certain 
foreign  admixtures,  which  were  in  too  minute  a  state  of  division 
to  admit  of  being  separated  without  loss.  The  result  demon- 
strates pretty  decisively,  that  the  mass  was  a  mechanical  mix- 
ture, in  which  the  sub-salt  soluble  in  water  formed  a  principal 
constituent.  The  property  which  the  soluble  sub-salt  possesses 
of  giving  off  half  its  quantity  of  water  when  dried  in  a  tempera- 
ture of  140°,  is  an  additional  proof  that  it  constitutes  a  chief 
ingredient  in  this  variety  of  verdigris,  because  the  latter  itself 
loses  about  10  p.  c.  of  water  when  exposed  to  a  similar  degree 
of  heat. 

2.  The  Blue  Variety. — I  obtained  a  remarkably  pure  speci- 
men of  this  variety,  which,  when  examined  under  a  magnifying 
glass,  was  found  to  consist  of  an  aggregation  of  very  minute, 
shining,  crystalline  scales.  Its  powder  had  an  uncommonly 
beautiful  and  pure  pale  blue  colour,  resembling  that  of  the  blue 
carbonate  of  copper  when  pulverized.  Dried  in  a  temperature 
of  68",  and  analyzed  by  hydrate  of  barytes  and  by  the  precipi- 
tation of  metallic  copper,  m  the  manner  already  described,  100 
parts  of  it  yielded 

Peroxide  of  copper..  43-34  containing  oxygen    8'74   1 

Aceticacid 27-45  12-90   1 

Water 29-21  27-97    6 

This  result  coincides  with  that  of  Phillips,  and  demonstrates 
that  the  oxygen  of  the  acetic  acid  is  I-l  times  that  of  the  base, 
and  that  the  oxygen  of  the  water  is  thrice  that  of  the  base. 
The  blue  species  of  verdigris,  therefore,  constitutes  an  indis- 
put^e  exception  to  the  empirical  law.  So  long  as  we  continue 
unacquainted  with  any  other  varieties  of  this  compound,  it  wilt 
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be  difficult  to  decide  with  perfect  certainty,  whether  its  consti- 
tution forms  an  actual  exception  to  the  law,  or  whether  its 
component  parts  may  not  be  considered  to  be  in  conformity 
witli  the  law,  but  merely  associated  in  more  compUcated  com- 
binations. 

1  shall  here,  without  however  professii^  to  attach  to  it  any 
particular  importance,  explain  tne  view  which  I  have  endea- 
voured to  take  of  the  constitution  of  thid  compound.  I  dried 
100  parts  of  the  pulverized  blue  verdigris  in  a  steam  bath  in  the 
temperature  of  213°,  until  it  ceased  to  sustain  any  farther  loss 
of  weight.  The  residue  weighed  76*55  parts.  The  powder 
had  by  this  treatment  diminished  considerably  in  volnme,  and 
bad  acquired  a  hne  ^reen  colour.  These  76'55  parts  are  com- 
posed according  to  the  preceding  analysis  of 

Peroxide  of  copper 43-34  containing  oxygen     8'74 

Acetic  acid 27-46  12-90 

Water 5-76  5'12 

The  oxygen  of  the  water  possesses  no  determinate  relation  to 
that  of  the  oxide  of  copper:  but  if  we  suppose  that  the  blue 
variety  of  verdigris  is  resolved,  in  consequence  of  the  separa- 
tion of  \^ater,  into  neutral  acetate,  and  insoluble  sub-acetate, 
(in  which  the  acid  saturates  thrice  as  much  base  as  in  the  neu- 
tral salt,)  both  retaimng  their  usual  quantity  of  water  of  crystal- 
lization, the  mixture  would  consist  of  an  atom  of  each,  namely, 

Cu  A«  +  2  Aq 
Cu'  A»  +  3  Aq. 

That  is,  the  oxide  of  copper  existing  in  it  would  contain 
8  atoms  of  oxygen,  and  the  water  5.  Now  8:6;:  8-74  :  5'46. 
That  the  expenmental  determination  of  the  water  falls  some- 
what short  of  the  theoretic,  is  occasioned  probably  by  all  the 
verdigris  of  commerce  containing  a  slight  admixture  of  the  inso- 
luble )iub-acetate.  The  calculation  is  of  course  made  on  the 
supposition  that  the  verdigris  is  in  a  state  of  complete  purity. 
It  is  therefore  pretty  certain,  that  a  temperature  or  212°  alone, 
without  requiring  the  intervention  of  water,  decomposes  verdi- 
gris into  an  atom  of  neutral,  and  an  atom  of  sub-acetate.  We 
have  also  seen  that  water,  both  when  cold  and  hot,  is  capable 
of  accomplishing  the  same  alteration.  It  cannot  be  doubted 
then,  that  in  this  compound  the  constituents  are  retained  in 
union  by  very  feeble  affinities. 

I  at  first  conjectured,  that,  in  the  preparation  of  verdigris, 
the  accession  of  oxygen  is  so  limited,  that  an  acetate  of  pro- 
toxide of  copper  only  (Cu  A)  is  in  the  first  instance  formed, 
and  that  tiiis  compound,  by  absorbing  oxygen  from  the  atmo- 
sphere, is  gradually  converted  into  a  salt  of  peioxide;^r^gh  a 
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proceBS  Binular  to  that  "by  which  epigeoous  crystals  are  pro- 
duced in  the  mineral  kiagdom :  it  was  easy  to  conceive  that 
since  the  salt  of  protoxide  retains  its  solid  form  during  the 
whole  period  of  its  transformation,  the  constituents  of  the  com- 
pound into  which  it  is  finally  changed  might  be  held  together 
mechanically  in  very  different  proportions  from  those  in  which 
they  would  naturally  combine,  when  enjoying  a  state  of  com- 
plete freedom.  1  bad  previously  ascertainea  that  when  verdi- 
KB  is  distilled  in  close  vessels  with  a  very  slowly  augmented 
it,  there  is  obtained  at  a  certain  period  of  the  process  a 
white  sublimate,  which  sometimes  fills  the  cavity  of  the  retort 
with  a  light  a^regation  of  crystals,  resembling  wool.  This 
sublimate  is  anhydrous  acetate  of  protoxide  of  copper  (Cu  A). 
I  attempted,  by  exposing  it  to  a  moist  atmosphere,  to  convert 
it  into  a  compound  containing  the  acid  and  base  united  in  the 
same  manner  as  in  verdigris,  but  it  underwent  no  alteration. 
When  kept  in  water,  it  is  decomposed,  hydrate  of  protoxide  of 
copper  SDparating  in  the  state  of  a  yellow  powder,  and  neutral 
acetate  of  peroxide  of  copper  passing  into  solution,  in  propor- 
tion as  the  salt  of  protoxide  absorbs  a  maximum  of  oxygen  from 
the  atmosphere.  I  stratified  thin  plates  of  polished  copper  with 
pulverized  neutral  acetate  of  peroxide  of  copper  made  into  a 
paste  vrith  water,  and  exposed  the  whole  for  two  months  to  an 
atmosphere  which  was  constantly  changing,  but  taking  care, 
during  the  whole  of  that  period,  to  preserve  the  mass  in  a  state 
of  saturation  witli  moisture.  At  the  conclusion  of  the  experi- 
ment, the  metallic  plates  were  found  covered  with  an  incrusta- 
tion of  small,  silky,  shining,  blue-coloured  crystals  of  the  blue 
variety  of  verdigris ;  and  these,  being  separated  and  dried  in 
the  open  air,  yielded  precisely  the  same  analytical  results  as  the 
verdigris  which  occurs  in  commerce.  This  result  totally  refutes 
the  idea  of  an  epigenous  formation  of  verdigris,  and  demon- 
strates that  copper,  with  the  assistance  of  acid  and  water, 
acquires  the  property  of  combining  with  the  previously  formed 
neutral  salt. 

It  appears  to  me  not  unlikely  that  the  opinion  of  Proust,  who 
regarded  verdigris  as  a  compound  of  tlie  neutral  salt  with 
hydrated  peroxide  of  copper  and  water  of  crystallization,  may, 
perhaps,  prove  the  most  accurate,  I  have  already  endeavoured 
to  show  that  the  blue  carbonate  of  copper  (azure  copper  ore)  is 
composed  of  an  atom  of  hydrate  of  peroxide  of  copper,  and  two 
atoms  of  neutral  carbonate  of  copper ;  and  also  that  the  artifi- 
cial carbonate  of  zinc  and  magnesia  alba  are  both  analogous 
compounds  of  hydrate  and  carbonate.*  More  recently,  an 
English  philosopher  t  has  discovered  a  blue  crystallized  mnieral 

■  Afll,  i  Fj«ii,  &E.  Vi.  12,  «t  »eq. 

t  Bm^  Annah  ttf  miaiopDs,  Aug.  I8SS,  p.  US.       ioOQ Ic 
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composed  of  an  atom  of  sulphate  of  lead  and  an  atom  of  bydrated 

peroxide  of  copper  (C  Aq»  +  Pb  S*).  Is  it  not  equally  possible 
that  hydcated  peroxide  of  copper  may  combine,  under  favourable 
circumstances,  with  acetate  of  copper  1  It  may  be  objected  that 
the  quantity  of  water  ia  greater  than  is  required  to  form  a 
hydrate  ;  but  such  also  is  the  constitution  of  the  combinations  of 
oxide  of  zinc  and  of  magnesia  already  alluded  to,  and  it  is 
surely  not  assuming  too  much  to  admit  an  excess  of  water 
whicn  is  only  double  the  water  of  crystalUzation  contained  by  the 
two  compounds  wheu  separate.  (5a  this  supposition,  the  for- 
mula for  the  constitution  ofverdigris  would  be  Cu  A'  +  Cu  Aq", 

instead  of  Cu  A,  +  6  Aq.*  We  may  add,  that  if  the  constitu- 
tion of  verdigris  were  correctly  represented  by  tbe  latter  simple 
formula,  it  would  be  difBcult  to  expect  so  remarkable  a  mobility 
among  its  constituents,  that  the  weakest  chemical  force  dis- 
unites then,  and  causes  them  to  combine  in  difierent  proportions 

4.  Black- Sub-acetate  of  Copper. 

When  the  soluble  sub-salt  is  heated  in  a  dilute  solution,  it 
deposits  a  flocky  liver-brown  coloured  substance,  which,  when 
received  upon  a  filter,  washed,  and  dried,  appears  black,  and 
soils  strongly  every  thing  with  which  it  comes  in  contact.  This 
substance  passes  readily  through  the  Alter,  and  renders  the 
water  turbid  whenever  we  begin  to  wash  it.  If  it  be  washed  so 
long  as  the  water  continues  to  dissolve  out  any  copper,  and  if 
the  filtered  liquid  be  evaporated  to  dryness,  there  is  left  upon 
the  glass  a  thin,  transparent,  colourless  film,  resembling  a  coat- 
ing of  varnish.  This  proceeds  from  the  brown  salt,  which  had 
been  dissolved  by  the  water. 

If  it  be  prepared  by  boihng  verdigris  or  the  insoluble  subsalt 
in  water,  the  filtered  liquid  is  more  easily  obtained  transparent ; 
but,  in  this  case,  a  portion  of  the  insoluble  green  salt  always 
escapes  decomposition,  and  remains,  therefore,  intermixed  with 
the  precipitate. 

100  parts  of  this  black  subsalt  dried  in  a  temperature  of  150°, 
OD  being  analyzed  by  hydrate  of  barytea,  and  by  precipitating 
the  copper  with  a  plate  of  iron,  yielded  from  5'6  to  5*7  parts  of 
sulphate  of  barytes,  and  from  91-6  to  92-5  parts  of  peroxide  of 
copper.  In  another  experiment,  In  which  the  salt  was  decom- 
posed with  sulphuric  acid,  I  obtained  1 8396  parts  of  sulphate  of 
copper  =  91-46  peroxide  of  copper.  The  mean  of  these  analy- 
ses indicates  92  per  cent,  of  peroxide  of  copper,  whose  oxygen 

*  I  think  it  probable  dut  compounds  may  bereafter  be  focmed  containing  ■  Mill 
lii^er  pniponion  of  hydiatcd  aiida  of  copper  ;  foi  in  the  verdigria  Hliicli  I  prepanil,  I 
observed  portions  of  an  mtense  and  pure  dark  blue  c^out,  lAose  quantity,  bowcva', 
WH  loo  inoMifidenble  fin  pnipoNa  wan  aualydcal  namlBMim. 
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is  18'&5.    5*6  parte  of  sulphate  of  barytes  are  equivalent  to  2*45 

?arts  of  acetic  acid,  whose  oxygen  is  11.51;  but  1-151  x  16  = 
8416.  For  the  water  there  remainB  5-55,  whose  oxygen  is 
4'934:  this  again  ia  only  a  very  little  more  than  four  times  tlie 
oxygen  of  the  acetic  acid,  or  one-fourtb  of  that  of  the  peroxide 
of  copper.    This  salt  is  therefore  composed  of 

Bj  eiperimciit        B;  oJculation.  AUnnl. 

Peroxide  of  copper 92-00    92-30   24 

Acetic  acid 2-45  2-44  1 

Water 5-55   5-26   12 

The  foUowing  is  a  summary  of  the  results  to  which  1  have 
been  conducted  by  the  experiments  detailed  in  this  memoir. 

1,  Acetic  acid  is  capable  of  combining  with  peroxide  of  cop- 
per ia  the  following  proportions  : 

1.  Neutral  acetate  of  peroxide  of  copper  =  Cu  A''  +  2  Aq 

2.  Blue  verdigris =  Cu  A  +  6  Aq 

3.  Soluble  subsalt =  Cu»  A*  +  12  Aq^ 

4.  Insoluble  subsalt =:  Cu'  A^  +  3  Aq 

6.  Black  or  brown  subsalt =  Cu-*  A  +  12  Aq 

I  f  the  quantity  of  base  in  the  neutral  salt  be  regarded  as  unity, 
its  quantity  in  the  others,  whei\  compared  with  the  same  quantity 
of  acid,  will  be  found  to  constitute  multiples  of  the  unit  by  the 
numbers  1^,  %  3,  and  24  (48?).  In  the  first  salt,  the  base  is 
combined  with  twice  as  much  acid  as  in  the  second  ;  and  in  the 
third,  with  twice  as  much  as  in  the  fourth. 

2.  Of  all  these  salts  the  second  hus  the  simplest  composition, 
and  coDsists,  if  the  calculation  be  made  directly  from  the  weight 
of  its  component  parts,  of  the  simplest  number  of  atoms ;  but  it 
possesses  a  property  which  is  directly  contradictory  of  this  sup- 
posed simplicity  of  constitution,  for  its  ingredients  are  retained 
m  union  by  weaker  affinities  than  in  any  of  the  other  combina- 
tions of  acetic  acid  and  peroxide  of  copper,  and  have  a  greater 
tendency  to  separate,  and  to  recombine  ui  other  proportions.  A 
temperature  of  140°  decomposes  it,  with  the  loss  ofa  portion  of 
its  chemically  combined  watei,  into  an  atom  of  the  first  and  an 
atom  of  the  fourth  salt.  A  sufficient  quantity  of  cold  water 
decomposes  it  into  an  atom  of  the  first,  an  atom  of  the  third,  and 
.two  atoms  of  the  fourth  salt;  and  a  sufficient  quantity  ofboilmg 
water  decomposes  It  into  a  large  number  of  atoms  of  the  first 
salt,  and  a  very  few  of  the  fifth.  From  all  these  circumstances, 
together  with  this,  that  in  the  salt  the  oxygen  of  the  acid  is 
not  a  multiple  by  a  whole  number,  but  by  U-  of  the  oxygea^of 
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the  base,  it  appears  probable  that  the  blue  variety  of  verdigris 
does  not  possess  so  simple  a  constitution  as  is  indicated  by  the 
foregoing  formula,  bat  that  it  may  be  a  compound  of  the  first 
salt  with  hydrated  peroxide  of  copper  and  water  of  crystalliza- 
tion }  on   Uiese  grounds,  its  composition   would,  pernaps,  be 

more  accurately  represented  by  the  formula  Cu  A'  +  Cu  Aq*  + 
10  Aq,  in  the  last  term  of  which,  the  water  of  crystallization  is 
distinguished  from  the  portion  which  acts  as  an  acid  when  in 
cumbination  wiUi  the  peroxide  of  copper. 


Reply  to  M.  Vauqaeliit's  Remark  on  a  supposed  CoiiUadictioit  in 
Dr.  Thomsou's  System  of  Chemistry. 

(To  the  Editors  of  the  Aimals  of  Philosophy.) 
GENTLEMEN,  Glatgow,  A«g.  10,  1684. 

On  my  return  home  yesterday  from  Berwickshire,  I  found  the 
number  of  your  journal  for  the  present  month  lying  on  my  table. 
My  attention  was  naturally  attracted  to  the  notice  in  p.  147 
translated  from  the  Ann.  de  Chim.  and  entitled  "  Note  on  a 
Contradiction  in  Thomson's  System  of  Chemistir  respecting 
Phosphuretted  Hydrogen  Gas,  By  M.  Vauqueliu. '  M.  V.  ob- 
serves, that  I  state  in  the  first  place  that  phosphuretted  hydrogen 
contains  its  own  volume  of  hydrogen  united  to  a  volume  of 
phosphorus  vapour;  that  when  it  is  exposed  to  the  direct  rays 
of  the  sun,  a  quantity  of  phosphorus  is  deposited,  and  bihydro- 
guret  of  phosphorus  obtained  ;  and  that  when  sulphur  is  heated 
m  bihydroguret  of  phosphorus,  the  bulk  is  doubled,  and  two 
volumes  of  sulphuretted  hydrogen  obtained.  M.  Vauquelin.then 
goes  on  to  show,  that  these  two  statements  are  inconsistent  with 
each  other,  and  that  when  sulphur  is  heated  in  phosphuretted 
hydrogen  gas,  only  a  very  slight  increase  of  bulk  takes  place. 
He  mentions. aiao  that  the  deposition  of  phosphorus  takes  place 
without  any  exposure  to  the  sun's  rays,  and  more  rapidly  during 
the  night  and  in  a  dark  place  than  during  ihe  day. 

Had  M.  Vauquelin  paid  attention  to  the  account  whit^  I  have 

fiven  of  bihydroguret  of  phosphorus  in  the  passage  of  my 
yatem  of  Chemistry  which  he  quotes,  he  would  have  seen  the 
cause  of  the  apparent  contradiction  which  he  notices.  It  is 
owing  to  my  having  supposed  that  phosphuretted  hydrogen  gas, 
when  altered  by  keeping,  is  converted  into  ihe  gas  which  Sir  H. 
Davy  obtained  by  heating  hydrated  phosphorous  acid,  and  which 
he  described  in  Phil.  Trans,  for  1812,  p.  408.  To  this  account 
I  referred  in  my  System,  thus  pointing  out  the  source  .whence  I 
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derived  vx^  knowledge  of  the  properties  of  bihydrognret  of  pIioa< 
phornB. 

Dsiry  found  that  the   bulk  of  this  gas   was  doubled  when 

KitaaBium  was  heated  iu  it,  or  when  sulphur  was  sublimed  in  it. 
e  states  that  three  Tolumes  of  it  require  for  complete  combus- 
tion more  than  five  volumes  of  o^gen  gas ;  and  that  it  is  a 
compound  of  one  part  by  weight  oi  hydrogen  and  five  pdrts  of 
phosphorus.  Now  this  (when  the  requisite  correctionB  are 
made)is  the  same  as  if  he  had  said  that  it  is  a  compound  of  two 
atoms  hydrogen  and  one  atom  phosphorus.  In  consequence  of 
these  statements  of  Davy,  I  thought  myself  entitled  to  conclude 
that  the  gas  which  he  described  was  a  compound  of  two  atoms 
hydrogen  and  one  atom  phosphorus,  and  I  called  it  in  conse- 
quence bihydroguret  of  phosphorus. 

I  had  myself  determined  by  experiment  that  when  phosphu- 
retted  hydrogen  gas  is  left  for  some  time  over  water  or  mercury, 
it  deposits  phosphorus  without  any  perceptible  alteration  in  its 
bulk,  loses  the  property  of  burning  spontaneously  when  mixed* 
with  atmospheric  air,  and  yet  still  continues  a  compound  of 
phosphorus  and  hydrogen.  Hence  I  inferred  that  it  had  become 
the  identical  gas  described  by  Davy.  But  I  made  no  experi- 
ments on  the  efiect  produced  on  it  by  potassium  and  sulphur, 
relying  on  the  accuracy  of  Davy's  statements. 

But  I  still  considered  that  it  would  be  necessary  to  determine 
the  point  by  direct  experiments ;  and  more  than  two  years  have 
elapsed  since  I  setabout  examining  the  subject.  I  leftaquan- 
tity  of  pure  phosphuretted  hydrogen  in  a  graduated  glass  jar 
over  mercury  for  six  months;  namely,  from  January  to  August. 
The  mercunal  trough  was  placed  nearly  in  the  middle  ot  my 
laboratory,  which  is  a  large  room,  and  so  that  the  sun  never 
shone  on  the  gas.  Another  jar  filled  with  the  same  gas  was 
placed  over  mercury  in  the  dark,  and  left  for  the  same  length  of 
time.  But  it  must  have  been  accidentally  overturned,  and  again 
replaced  by  some  person  ;  for  when  I  examined  the  gas,  I  found 
it  to  be  common  air.  The  gas  standing  in  the  middle  of  the 
laboratory  had  not  sensibly  altered  its  bulk ;  but  a  portion  of 
phosphorus  had  been  deposited  on  the  inside  of  the  jar.  It  did 
not  bum  when  mixed  with  common  air  or  oxygen  gas ;  but 
still  had  the  peculiar  smell  which  characterizes  phosphuretted 
hydrogen  gas.  Its  bulk  was  not  in  the  least  altered  by  sublim- 
ing sulphur  in  it,  so  that  in  this  respect  (as  Vauquelin  states)  it 
resembles  phosphuretted  hydrogen,  and  diflers  from  Davy's  gas. 
One  volume  of  it  required  for  complete  combustion  l^-  volume  of 
oxygen  gas.  When  a  volume  of  it  is  mixed  with  0-75  volume  of 
oxygen,  and  an  electric  spark  is  passed  through  the  mixture, 
detonation  takes  place,  and  the  oxygen  disappears ;  but  the  resi- 
dual gas  is  within  one-seventh  of  a  volume,  and  on  adding 
another  half  volume  of  oxygen  gas,  it  may  be  detonated  again, 

;■■  .;oogfc 
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aad  the  whole  disappears.  Thus  it  cannot  be  couiumed  com- 
pletely by  two  different  proportions  of  oxygen  gas,  which  dis- 
tinguiahes  it  from  phosphuretted  hydrogeo  gae. 

The  effect  produced  by  EubliEaing  sulphur  in  this  gas  shows 
that  it  contains  its  own  volume  of  nydrogen  gas.  Hence  the 
hydrogen  in  a  volume  of  it  will  require  for  combuslion  half  a 
volume  of  oxygen  gas.  The  remaining  0'75  volume  of  oxygen 
gas  must  have  combined  with  the  phosphorus  vapour,  and  con- 
verted it  into  phosphoric  acid.  Now  phosphorus  vapour  requires 
for  this  its  own  volume  of  oxygcu  gas.  Thus  it  is  evident  that 
phosphuretted  hydrogen  gas  when  left  standing  over  mercury 
loses  one-fourth  of  its  phosphorus,  and  becomes  a  compound  of 

Sp.gi. 

1  volume  hydrogen  gas 0*0625 

^  volume  phos^orus  vapour 0-6250 


So  that  its  specific  gravity  is  reduced  from  0-9027  to  0-6875,  and 
it  contains  just  ten  times  as  much  phosphorus  by  weight  as  of 
hydrogen.  It  is  a  compound  of  4  atoms  hydrogen  and  3  atoms 
phosphorus. 

M,  Vauquelin  will  see  from  the  above  statement  that  the  mb 
in  question  is  not  the  same  as  Davy's  gas  to  which  I  gave  Wie 
name  of  bihydroguret  of  phosphorus  (a  harsh  term,  but  expres- 
sive of  the  composition  of  the  gas).  We  may  call  it,  for  the 
sake  of  distinction,  sabphospAuretted  ht/drogen  gas. 

Thus  phosphorus  and  hydrogen  gas  unite  in  at  least  three 
proportions;  viz. 

Hfdcogcn.    Phospbonta. 

1.  Phosphuretted  hydrogen  composed  of.  . .   I  atom  +  1  atom 

2.  Subpnosphuretted  hydrogen 4  +3 

3.  Bihydroguret  of  phosphorus 2  +1 

I  am,  S(c.  Thomas  Thouson. 


Article  VIII. 


Oa  an  Anomaly  presented  by  the  Combination  of  Potassium  and 
Oxygen ;  with  some  general  Observations  on  Combitiation.  By 
the  &RV.  J.  B.  Emmett. 

(To  the  Editors  o[  ths  Annals  of  Philosophy.) 
GENTLEMEN,  Grtat  OutOiini,  Aug.  C,  ISM. 

In  estimating  the  specific  gravity  of  oxygen  as  it  exists  ia 
different  solid  compounds,  potash  presents  a  reomkable  pheno- 
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roenon.  According  to  the  tables  in  Brande'e  Chemistry,  which 
seem  to  be  generally  very  exnct,  the  atomic  weight  of  oxygen  is 
7*5;  the  atom  of  potassium  is  37*5;  its  specific  gravity  *85. 
Protoxide  of  potash,  by  the  combustion  of  potassium  in  dry 
oxygen  ia  45,  and  its  specific  gravity  is  2-6.     Now  the  volume 

of  a  body  =  r-  *     - . 
■'         '<«  'P-  r- 

Therefore  the  volume  of  an  atom  of  potassium  =  jrTii=  44'11, 
and  the  volume  of  an  atom  of  dry  potash  i=  --  =  18. 

The  volume  occupied  by  the  atom  of  oxygen  in  this  compound 
=  volume  of  potash  —  volume  of  potassium  =  18  —  44-I1  = 
—  26' 11 ;  so  that  37*5  parts  by  weight  of  potassium  occupy  a 
volume  which  may  be  represented  by  44*11;  by  combustion,  it 
combines  with  7*5  parts  by  weight  of  oxygen,  and  the  volume 
becomes  18 ;  consequently  the  space  occupied  by  the  oxygen  is 
negative,  i.  e.  26*11  of  space  leas  than  0,  which  is  absurd.  Since 
the  above  numbers  are  the  result  of  the  moat  careful  experi^ 
meats,  the  subject  is  of  great  importance,  inasmuch  aa  it  is  a 
singular  anomajv,  and  intimately  connected  with  the  first  princi- 
ples of  chemical  philosophy.  If  the  particles  of  all  solids  be  at 
all  times  in  contact  with  each  other,  as  I  have  supposed  in  all 
my  former  papers,  so  extraordinary  an  effect  cannot  result  from 
any  known  property  of  combination;  for  (as  I  have  proved  in  a 
former  paperj  if  a  ^olid  be  heated  to  its  fusing  pomt,  and  its 
temperature  next  reduced  to  the  true  zero,  the  utmost  posiiible 
dimmution  is  4-  of  the  original  volume ;  or  volume  at  the  melting 
point :  volume  at  ;:ero ::  1  :  4  ;  and  in  the  combination  of  bodies, 
unless  their  atoms  be  very  unequal,  no  diminution  greater  than 
this  can  be  produced.  Therefore  on  this  principle  the  efiect 
cannot  be  produced. 

By  the  generally  received  hypotfaesis,  that  the  particles  of 
BoUds  are  never  in  contact  witn  each  other,  the  phenomenon 
may  appear  to  be  accounted  for ;  for  since  the  attraction  between 
the  two  bodies  is  evidently  very  powerful,  a  great  diminution  of 
volume  may  be  supposed  to  take  place,  since  there  is  no  limit  to 
that  which  may  take  place,  except  the  distance  between  the 
particles,  which  some  pnilosophers  have  supposed  to  be  extrava- 
gantly large.  But  here  arises  a  great  difficulty :  suppose  the 
force  of  attraction  to  vaiy  according  to  any  assumed  law,  the 
simplest  investigation  will  show  that  there  can  be  tio  force  of 
cohesion,  unless  the  particles  of  the  solid  actually  touch  each 
other ;  that  is,  it  is  only  in  contact  that  the  particles  can  be 
powerfully  urged  together  by  a  force,  which  is  indefinitely  dimi- 
nished, when  the  distance  between  their  centers  is  increased  by 
any  indefinitely  small  quantity.  This  hypothesis  then  being 
opposed  to  every  known  principle  of  philosophy  is  untenable. 
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-  Boscovich  has  presented  it  under  a  different  form,  and  which, 
if  it  were  correct,  would  readily  explain  the  phenomenon  under 
consideration.  He  supposes  the  panicles  of  matter  to  attract 
each  other,  and  tlie  force  of  attraction  at  all  greater  distaDces  to 
be  smaller  than  at  nearer  distances,  and  to  repel  each  other,  by 
reason  of  the  elastic  force  of  caloric,  the  repulsive  force  dimi- 
nishing more  than  that  of  attraction,  when  the  distances  are 
increased;  he  supposes  that  upon  the  surface  of  a  particle  of 
matter,  the  repulsive  force  is  greater  than  the  other ;  hence  at  a 
certain  distance,  tliere  will  be  an  equilibrium,  and  this  will  be 
the  distance  of  the  particles  from  each  other.  Having  made  this 
BUpposition,  he  thus  accounts  for  the  force  of  cohesion :  the  par- 
ticles, being  at  that  distance  from  each  other  at  which  the  oppo- 
site forces  are  equal  to  each  other,  are  at  rest.  If  a  force  be 
applied  which  tends  to  separate  the  particles  from  each  other, 
if  their  distance  be  by  it  increased  by  the  smallest  quantity,  an 
attracting  force  resists  it,  which  force  is  called  cohesion,  because, 
since  the  force  of  repulsion  varies  inversely  as  some  higher 
power  of  the  distance  than  attraction  does,  beyond  the  distance 
at  which  there  is  an  equilibrium,  the  force  of  attraction  is  greater 
than  the  other.  Were  this  hypothesis  accurate,  the  phenome- 
non might  be  explained ;  but  there  are  many  serious  objections 
to  it.  When  particles  are  balanced  by  the  equilibrium  of  two 
opposite  forces,  they  will  constitute  a  liquid,  but  never  can  form 
a  solid  i  because  they  have  perfect  freedom  of  motion  round  each 
other,  will  yield  to  every  impulse,  arrange  themselves  so  as  to 
have  a  horizontal  surface,  by  the  action  of  gravitation,  and  press 
upon  the  vessel  containing  them  equally  in  all  directions ;  all 
wnich  are  properties  of  liquid  substances,  but  have  no  resem- 
blance whatever  to  those  of  solids.  Besides,  a  long  rod  of 
metal  ought  to  be  visibly  stretched  by  a  very  small  force,  and 
the  cohesive  force  ought  to  increase  continually,  until  the  very 
instant  of  its  being  overcome.  Again,  suppose  the  distance 
between  two  adjacent  particles  to  have  any  assumed  ratio  to  the 
diameter  of  either  of  them,  in  any  given  solid;  form  two  equal 
large  solids  of  the  same  substance,  and  suppose  the  force  of 
attraction  to  vary  as  ^  (D  being  the  distance  from  the  centre) ; 

place  these  at  such  a  distance  that  they  shall  be  similarly  situated 
to  the  particles  of  the  solid ;  then  if  d  be  the  distance  between 
two  particles,  since  in  both  cases  the  diameters  are  proportional 
to  the  distances,  the  force  of  attraction  between  two  particles  : 

force  between  the  spheres  ■'■  ^ '•  ■jr;)  so  that  unless  the  attract- 
ive force  vaiy  inversely  as  a  higher  power  of  the  distance  than 
the  fifth,  the  attraction  between  the  spheres  must  be  very  great; 
for  although  no  force  is  visible  at  the  distance  d,  since  the 
forces  are  equal  and  opposite  at  that  distance,  the  forces  must 
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be  veiy  great,  if  bo  vast  aa  effect  as  that  of  coheBion  be  their 
difierence,  when  d  is  very  little  increaeed ;  and  since  the  repul- 
sive force  is  corpuscular,  and  cannot  operate  between  the  lai^ 
spheres,  the  force  raust  inevitably  be  enonnously  great,  if  tfie 
liypothests  be  true  ;  but  none  whatever  is  observed. 

Again :  according  to  this  hypothesis,  take  away  the  force  of 
repuwion,  and  that  of  attraction  is  very  great,  at  a  distance 
equal  to  the  distance  between  two  adjacent  particles  ;  increase 
this  distance  (by  breaking  the  solid)  and  the  force  totally 
vanishes ;  break  rods  of  glass  or  other  brittle  matter  at  different 
temperatures  ;  the  same  effect  results ;  but  at  different  temper- 
atures, the  particles  are  at  different  distance's  from  each  other; 
therefore  this  force  of  attraction  ceases  to  operate  at  different 
distances,  although  the  weight  of  the  body  does  not  vary. 
Nothing  need  be  said  to  prove  that  no  such  force  is  known  to 
exist;  It  is  totally  unlike  any  force  of  which  we  can  form  an 
idea ;  for  let  a  force  vary  inversely  as  any  power  or  function 
of  the  distance,  the  only  place  where  a  body  can  attract  another 
in  such  a  manner  that  by  increasing  the  distance  by  the  smallest 
quantity,  the  force  shall  vanish  or  be  iudefinitely  reduced,  is  on 
the  surface ;  but  here  we  have  to  suppose  one  at  a  distance, 
which  cannot  result  from  a  variation  according  to  any  function 
whatever  of  the  distance  (except  the  force  increase  directly  as 
some  power  of  it,  then  cohesion  would  be  produced  at  an  infinite 
distance),  and  this  is  not  the  only  difficulty,  for  we  have  to  sup- 
pose this  distance  to  be  moveable.  Hence  this  hypothesis  is 
more  untenable  than  the  other.  Therefore  we  must  suppose  Uie 
particles  of  solids  to  be  in  contact  with  each  other,  and  upon  thia 
hypothesis  it  is  impossible  to  see  how  the  phenomenon  in  ques' 
tion  can  be  produced ;  in  fact,  there  is  no  parallel.  In  no  case 
of  combination,  where  one  of  the  bodies  is  solid,  do  we  meet 
vrith  a  condensation  nearly  so  great  as  in  this  instance.  Even 
were  we  to  suppose  the  particles  of  solids  not  to  touch  each 
other,  the  condensation  so  very  much  exceeds  that  which  takes 
place  in  every  other  case,  that  we  should  naturally  expect  to  find 
some  peculiarity  in  potassium,  which  gives  rise  to  the  anomaly^ 
which  certainly  appears  to  favour  the  supposition  tbat  potassium 
is  a  compound  of  hydrogen  and  a  base  hitherto  unknown. 
However,  future  experiments  only  can  ascertain  the  cause  of  so 
singular  a  phenomenon ;  and  until  experiments  point  out  the 
cause,  whatever  is  supposed  at  present  must  be  very  uncertain 
and  unsatisfactory. 
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Article  IX. 

An  Account  of  some  OhservatioiK  made  during  a  late  Aerial 
Excursion.     By  Capt.  Beaufoy,  Coldatream  Guards. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 

OEWnXUEV,  LoniiM,JidsSi,  i»U. 

I  no  myself  the  pleasure  of  forwarding  you  an  account  of 
some  obBeirations  which  I  made  during  a  late  aerial  excursioD ; 
and  if  yoo  should  think  it  worthy  of  inaertioQ  in  the  Annals  of 
Philowphy,  I  cannot  but  feel  much  flattered  at  such  a  drcum- 
Btance.    1  have  the  honour  to  be,  your  obedient  serrant, 

Mark  Beacfot. 


On  Hiursday,  the  1 7th  of  last  June,  at  five  minutes  past  six 
in  the  evening,  the  balloon  rose  from  the  gardens  of  White 
Conduit  House,  Islington ;  the  barometer  being  then  29'8  inches, 
the  tiiennometer66°,  and  the  hygrometer  17°  dry.  Wind  fery 
high  from  the  north. 

1  fdt  no  niotion  whatever !  AH  objects  Beemed  to  sink  from 
die  car ;  and  in  a  short  time  quite  lost  their  attitude. 

At  eight  minutes  past  six,  the  barometer  was  27*4  inches,  or 
2257  feet,  thermometer  46°,  hygrometer  16°  diy,  when  every 
thing  was  perfectly  distinct,  but  flat  hke  a  military  mup ;  and 
at  twelve  minates  past  six,  barometer  25*6  inches,  or  4236  feet, 
thermometer  45°,  we  paesed  through  some  thin  mist.  Th« 
balloon  soon  after  entered  a  different  cuirent  of  air,  which 
caused  it  to  make  about  half  a  revolution,  slowly ;  occasioniog 
ft  slight  sensation  of  sickness,  that  went  offin  one  or  two  seconds, 
when  the  machine  became  steadV' 

At  sixteen  minutes  past  six,  barometer  was  23*3  inches,  or 
6806  feet,  thermometer  39",  hygrometer  20°  dry,  when  the 
machine  became  enveloped  in  clouds ;  which  were  by  no  means 
dark,  nor  hSrd  the  approach  to  them  been  grutilying.  Soon  aft«r 
a  disagpeeaUe  sensation  of  sin^ng  in  the  ears  was  felt  by  Mr. 
Or^am  and  myself,  and  continued  the  whole  voyage  ;  the 
apdlication  of  cotton  not  removing  it. 

Until  this  moment,  every  thing  had  been  distinctly  visibla 
from  the  balloon ;  trees,  hooses,  ships,  8cc.  had  length  and 
breadth,  but  no  height.  Roads  seemed  like  footpaths  of  an 
orvige-colour,  fields  of  com  as  if  ruled  with  lines  of  vivid  green ; 
the  hedges  looked  thicker  and  darker. 

On  rising  above  the  clouds,  a  most  magnificent  sight  met  the 
eye  1  One  vast  expanse  of  frozen  snow,  with  enormous  mewses 
towering  above  ^e  rest  like  mountains,  having  every  sunait 
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buroiihed  by  the  rays  of  the  sun,  which  ehoite  most  briUiaatly 
from  a  sky  of  a  deep-blue  colour. 

At  twenty  mioutes  past  aix,  barometer  2I*6  inches,  or  8608 
feet,  ,we  heard  the  report  of  a  cannon,  bi\t  no  reverberation  after 
it;  and  the  balloon  again  revolved  gently. 

At  twenty-six  minutes  paatsix,  when  the  barometer  was  20'2 
inches,  or  10,416  feet,  another  gun  was  heard ;  and  the  clouds 
below  rolled  over  each  other  into  the  most  fantastic  shapes, 
while  between  their  hssures  the  earth  was  clearly  discernible. 

At  thirty-one  minutes  past  aix,  barometer  ly-S  inches,  or 
11,298  feet,  thermometer  32°,  hygrometer  25°  dry,  I  let  loose  a 
pigeon,  which  flew  away  with  ease  and  rapidity,  its  wings  mak- 
ing a  great  noise  from  the  perfect  stillness  around.  After  oae 
or  two  circles,  it  darted  through  an  opening  in  the  clouds ;  and 
I  was  assured  by  the  owner  that  it  reached  its  nest  in  the  City- 
road  at  twenty  minutes  past  seven  o'clock  the  same  evening. 

At  twenty  minutes  to  seven,  barometer  19'2  inches,  or  11,711 
feet,  thermometer  32°,  hygrometer  31°  dry,  Mr.  Graham  judged 
we  were  as  high  as  we  could  ascend  without  throwing  out 
ballast ;  and  as  we  were  far  above  every  object  interesting  to  the 
eye,  the  cord  of  the  valve  was  slightly  pulled,  and  we  commenced 
an  extremely  m^ual  descent.  At  this  elevation,  767  feet 
higher  than  Mount  Etna,  I  heard  the  report  of  a  gun,  and 
could  distinguish  the  metropolis  when  clouds  did  not  mtervene. 
The  balloon  seemed  to  be  over  Kennington,  and  1  found  nothing 
disagreeable  in  looking  about,  except  at  objects  perpendicularly 
under  the  car. 

At  eighteen  minutes  to  seven,  the  barometer  was  19'5  inches, 
or  11,271  feet,  and  thermometer  31° ;  when  our  descent  was  so 
imperceptible,  that  it  could  only  be  ascertained  by  throwing  out 
very  little  bits  of  silver  paper ;  and  1  in  vain  endeavoured  to  And 
out  from  the  compass  the  direction  the  balloon  was  taking ;  as 
though  the  needle  pointed  north,  it  could  not  tell  whether  we 
floated  to  or  from  that  point. 

At  nine  minutes  to  seven,  the  barometer  was  22*3  inches,  or 
7784  feet,  thermometer  38°,  and  hygrometer  23°,  when  we 
approached  the  clouds  ;  which  had  a  most  beautiful  effect  from 
the  masses  of  vapour  seeming  to  rise  up  in  eddies  to  meet  us. 

At  Ave  minutes  to  seven,  oarometer  24  inches,  or  5822  feet, 
the  machine  was  quite  enveloped  in  a  thick  mist,  which,  at  four 
minutes  to  seven,  barometer  24'6  inches,  or  5263  feet,  became 
dark;  and  gave  rise  to  an  unpleasant  feeling,  of  floating  in 
space  wiUiout  any  defined  objects  to  rest  the  eye  on.  The 
voice  also  appeared  much  weaker  and  lower  than  at  any  other 
period  of  the  voyage  ;  but  I  did  not  feel  any  oppression  at  the 
chest,  as  I  coughed  two  or  three  times  on  purpose  to  ascertain 
whether  it  pained  me. 

At  seven  o'clock,  barometer  25  inches,  or  4714  feet,  w« 
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emei^ed  from  the  clouds ;  and  getting  into  a  new.  carrent  of  air, 
the  balloon  turned  round  again.  At  three  mtDut«8  past  seven, 
barometer  26-6  inches,  or  3130  feet,  every  object  on  the  earth 
became  perfectly  distinct;  and  Mr.  Graham  let  down  his  grap- 
pling iron,  at  the  end  of  a  cord  160  yards  long. 

At  seven  minutes  past  seven,  barometer  28*3  inches,  or  1385 
feet,  thermometer 50  ,  hygrometer  22°  dry,  the  height  of  bouses 
and  trees  became  apparent ;  and  one  minute  afterwards,  the 
grapple  having  caught  in  the  houghs  of  an  oak,  brought  the  car 
to  toe  ground  with  consideiable  violence ;  and  after  rebounding 
two  or  three  times,  Mr.  Graham  and  myself  stepped  out  without 
any  difficulty  into  a  field  near  Godstone. 

In  this  aerial  excursion,  I  was  much  surprised  to  find  the  ■ 
atmosphere  become  drier  as  we  ascended,  except  only  at  the 
height  of  22£i7  feet.     Afler  our  descent,  I  had  occasion  to  use 
my  handkerchief,  when  the  sound  in  my  ears  was  hke  the  report 
of  a  pistol. 

The  balloon  was  63  feet  high,  by  37^  in  diameter,  which 
lemon-shaped  figure  contains  46,388  solid  feet ;  and  as  each 
cubical  foot  of  common  air  equals  ^  oz.  the  whole  weighed 
3479  lbs.  But  the  infiammable  air  used,  was  2\  lighter  than 
common  air;  therefore, 

f  or3479B:  1392  lbs.  weight  of  gas 

630  lbs.  weight  of  silk,  car,  aeronauts,  Stc. 

2022  lbs.  total  weight  suspended, 

which,  deducted  from  3479  lbs.  gives  1467  lbs.  for  the  power  of 
rising. 

Now  the  highest  point  we  attained  was  11,711  feet,  at  which 
elevation  the  denBity  of  the  air  is  '652  ;  and  by  calculation,  it 
appears,  we  might  nave  reached  14,142  feet  without  lightening 
the  machine  at  all ;  but  if  150  lbs.  had  been  thrown  out,  to  the 
height  of  16,146  feet,  or  rather  more  than  three  miles. 

It  does  not  seem  probable  that  any  individual  was  ever 
raised  in  a  balloon  much  beyond  this  last  point.  First,  because 
that  belonging  to  Mr.  Graham,  in  which  I  ascended,  is  larger 
than  those  generally  used ;  and  secondly,  the  inflammable  air 
becomes  so  much  distended  in  the  rarer  atmosphere  above,  that 
a  great  deal  escapes  out  of  the  safety  valve,  and  more  is 
expended  in  accomplishing  the  descent ;  so  that  on  approaching 
the  earth,  the  balloon  coUapses,  and  falls  with  an  alarming 
rapidity. 

It  is  true  that  many  balloons  are  supposed  to  have  reached  a 
^greater  elevation;  and  one  French  gentleman  was  particu- 
larly fortunate  in  that  respect.    But,  perhaps,  the  gas  tie  used 
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to  inflate  iht  sift  was  Beren  or  eight  times  lightra  thin  common 
air,  which  would  of  coune  make  a  great  difference  ;  though  as 
the  ieeood  oljection  of  the  machine  coltapsing  on  appnHichiag 
the  earth  could  not  be  got  rid  of,  I  am  apt  to  belicTehim  wrong 
in  bis  calculations. 


Description  of  the  in^rwed  Goniometer  ofM.  Adelmann.* 
(With  a  Plate.) 

Th  e  first  goniometer  was  that  of  Carangeot,  ^ich  wa6  made 
tmder  the  direction  of  Rom6  de  Lille,  who  may  justly  be  regarded 
as  the  father  of  ciyBtallography.  This  instrument  (the  only  one 
ever  used  by  Hauy)  was  much  improved  by  M.  GiiUet  de  hsm- 
mont,  who  increased  the  size  of  the  semicircle,  and  made  die 
divisions  more  sensible,  but  atill  it  partakes  of  the  imperfections 
of  the  original  instrument.  One  of  these  consists  in  the  diffi^ 
culty  of  placing  the  two  legs  of  the  instrument  perfectly  perpen- 
dicular to  the  edge  which  Unites  the  two  planes  of  a  crystal, 
whose  angle  of  iucideQce  we  wish  to  measure ;  another  in  plac- 
ing them  on  the  faces  of  the  crystal,  so  that  the  whole  flat  sur- 
face of  the  legs,  and  not  merely  their  edges,  shall  touch  the  face 
of  the  CryStid  in  every  point,  without  which  it  is  impossible  to 
obtain  an  accurate  measurement. 

"  The  reflective  goniometer,  for  which  we  are  indebted  to 
Dr.  Wollaston,  to  whom  the  sciences  owe  so  many  other  obliga- 
tions, is  a  much  more  perfect  instrument,  but  it  requires  condi- 
tions in  the  crystals  to  be  measured  by  it,  not  easily  met  with ; 
such  aa  perfectly  plane  faces,  free  from  striie,  and  sufficiently 
brilliant  to  reflect  the  light  in  such  a  manner  as  to  present  a 
distinct  image  of  the  lines  of  observation.  If  we  attempt  to 
measure  a  ciystal  with  this  instrument,  whose  Jaces  are  striated, 
however  slightly,  which  unfortunately  is  but  too  commonly  the 
case,  or  which  are  not  perfecdy  flat,  we  may  be  certain  of 
obtaining  results  more  or  less  inaccyrate — a  circumstance  which 
it  seems  to  me  has  already  Often  occurred. f     I  admit,  however, 

*  EKOwtedfrnntheMetBoir  of  M.  Le  Comte  dtBounimi. 

t  Thcsuthoc  oTAclleTievofthe  thud  edition  of  FhiUlpa'iMinenlog;  (Jounwlef 
Sdence,  nd.  sv.  p.  3S4)  seems  to  entertsic  very  difFerent  nodona  of  (he  metila  iX  [he 
Tefteetive  goniomeler  from  those  «F  Tknint  Bouman.  The  Tevieir  MnAmnsii  copy  frf'Mr. 
I%illi]n'B  elahentc  figure  'of  s  omtal  of  hnmite,  seleeted,  bijB  Ibe  MtkM,  "£itt, 
because  its  form  haa  never  been  deMnbed  befbre;"  secondly.  Count  BounraQ,  in  lua 
CauJdgue,  sajri,  llmt  "  tS  iu  plaaei  are  ittiaUdt  whereas  not  one  of  them  it  o ,'  Jbr 
Tjihat  he  mittookfar  sli-ia^^  are^  intfact^  mo  many  planeg^  (tthat  been  proved  b^guT^etin^ 
the  rryitalitd  the  re^ective  goirievu^er ;  diiidly.  It  ibom,  theiefiRC,  the  TiiUieofl^ 
tntrttomt  hi*stiikbig  degne,  lad  tiat  the  use  of  it  qnicb^  the  si^ef  (bctibtwar, 
who,  while  messuring  without  a  glau,  Jhidt  planet,  when  aa  eld,  add  gebeiBllf  Bup. 
poaed  ac^nrate  obKiT«T  ww  only  gtri«."— J.  G,  C. 
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that  as  this  instrmaent  can  only  be  de^tiiied  {ntpeut  Hre  dtitiaS) 
to  establish  the  pnmitiye  form,  the  type  of  all  those  which  the 
obseired  object  can  preaeat,  and  which  serves  as  the  basis  for 
oalculating  ail  the  seQondaty  faces,  a  single  crystal  qf  the  sub- 
stance,, althqugh  very  small,  which  fulfils  all  the  necessary  con- 
ditions, would  be  sufficient;  still,  however,  some  secondary 
planes  are  requisite  to  determine  the  dimensions,  and,  in  a  great 
number  of  substances,  especially  if  they  do  not  admit  of  a  perfect 
q^d  easy  cleavage,  such  a  crystal  is  yet  to  be  sought  for,' 

"  M.  Adelman's  goniometer  has  none  of  the  inconveniences  of 
the  instruments  I  have  mentioned,  and,  moTeover,  possesses 
advantages  which  in  them  are  wanting.  1  consider  that,  {  ehaM 
do  a  service  to  the  science  by  describing  it,  ^d  tbe  planner  of 
ijsing  it," 

The  instrument  consists  of  a  small  mahci^ny  boXj  (I)  see 
Plate  XXX,  eleven  inches  long,  six  wide,  and  three  high,  coa- 
taiQing  a  drawer  (2).  The  top  of  the  box  (3)  is  covered  with  4 
plate  of  brass,  at  least  two  lines  thic^,  to  prevent  its  springing, 
and  to  r^adei  the  base  sufficiently  heavy.  Tfae  rest  of  the 
iost^ment  is  made  of  brass.  \Two  pillars  (4),  nipe  Unes  in 
diameter,  and  at  least  four  inches  and  a  half  bighi  are  fastened 
to  the  braas  plate,  at  the  distance  of  three  inches  from  etich 
other,  and  are  united  and  fixed  ^t  the  upper  end  by  a  plate  (5). 
At  the  top  of  each  column  is  a  box  (6)  in  which  ft  steel  rule  (7)t 
aeven  Unes  wide  Mid  one  hue  thick,  moves  horizontally ;  the 
rulfl  is  placed  edgeways,  in  order  to  render  its  motion  more 
smooth  and  regular.  For  the  same  purpose,  each  box  has  a, 
roller  at  the  bottom,  on  which  the  rule  slides.  A  semicircle  (tj) 
is  fitted  to  the  rule  by  its  diameter,  the  length  of  which  is  si^ 
inches,  four  lines,  and  its  broad  part  (9J  seven  lines  wide.  The 
semicircle  is  not  in  contact  with  the  mqvejible  rule,  but  separated 
from  it  by  an  interval  of  about  three  lines.  This  interval  is 
pecessary  on  this  side  of  the  semicircle,  in  order  to  adapt  to  the 
other  extremity  of  its  axis  (10)  the  moveable  radius  (11),  which, 
at  its  upper  end,  carries  the  nonius  (12).  On  this  first  semi- 
circle, which  is  fixed)  is  placed  a  second,  divided  into  degrees, 
minutes,  and  half  minutes,  which,  from  its  size,  are  perfectly 
distinct.  The  second  semicircle  (13)  is  fixed  by  its  radius  (14) 
to  the  centre  of  the  first,  and  is  moveable ;  but  its  motion  on  the 
fixed  semicircle  is  perfectly  smooth,  and  ftee  from  jirks.  The 
radius  of  the  moveable  circle  is  produced  beyond  the  centre,  by 
a  steel  arm  (16)  adapted  to  it,  which  may  be  called  the  measuring 
radius.  The  part  (16)  of  the  fixed  semicircle  is  necessary  to 
enable  the  moveable  nonius  to  travel  round  the  moveable  semi- 
circle. A  screw  (17)  placed  behind  the  nonius  serves  to  fix  it 
at  pleasure ;  (13)  is  a  button  for  moving  the  graduated  semi^ 
circle. 

Two  detached  pieces  are  added  to  this  iostrument  j  one  of 
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them  (19)  is  a  support  with  a  hinge,  to  receive  at  its  upper 
extremity  the  crystal  to  be  measured  (21) ;  this  support  slides  in 
a  groove  (22)  in  order  to  bring  it  nearer  to,  or  furtuer  from,  the 
measuring  radius,  or  to  withdraw  it  altogether.  The  other  (20) 
is  a  sight-vane,  by  means  of  which  we  can  ascertain,  after  the 
crystal  is  fixed  on  its  support,  if  the  edge  wliich  separates  the 
two  planes,  whose  incidence  is  to  he  measured,  be  io  a  perfectly 
horizontal  position. 

To  use  the  goniometer,  we  place  the  crystal  on  the  support, 
in  the  position  just  mentioned,  then  slide  the  support  along  the 
groove,  till  the  measuring  radius  lies  exactly  above  it,  and  tura 
the  graduated  moveable  semicircle,  having  previously  removed 
the  nonius  (12)  that  its  motion  may  be  unolistnicted.  The  rest 
of  the  operation  consists  in  placing  the  arm  of  the  measuring 
radius  very  accurately  on  the  plane  of  the  crystal,  which  is 
opposed  to  it.  This  is  done  by  moving  the  rule  (7)  to  which  the 
semicircle  is  fixed ;  and  to  do  this  more  easily,  and  avoid  jerks, 
it  is  necessary  to  use  both  hands,  one  placed  at  each  extremity 
of  the  rule.*  If  the  radius  be  not  placed  exactly  on  the  face  of 
the  crystal,  it  is  to  be  gently  withdrawn,  in  order  to  elevate  or 
lower  the  moveable  semicircle,  which  is  to  be  done  in  like  man- 
ner, by  using  both  hands,  seizing  with  one  the  extremity  of  the 
measuring  radius,  and  with  tlie  other,  the  opposite  extremity  of 
the  moveable  circle,  tUl  the  measuring  radius  hes  so  evenly  on 
the  face  of  the  crystal,  that  no  day-light  can  be  seen  between 
them  when  examined  with  a  lens.  That  done,  the  moveable 
nonius  (12)  is  lowered  til]  it  meets  the  stop  (33)  placed  at  zero  of 
the  moveable  semicircle,  and  fixed  by  the  screw  (17).  The 
support  is  then  to  be  withdrawn,  in  order  to  pass  the  measuring 
radms  on  the  other  side  of  the  crystal,  when  it  is  replaced,  and 
the  business  finished,  by  repeating  on  that  face  of  the  crystal  the 
same  operation  as  was  performed  on  the  other.  The  value  of 
the  angleof  incidence  of  the  two  planes,  in  degrees  and  minutes, 
is  then  read  ofi'on  the  graduated  semicircle  and  its  nonius. 

The  instrument  is  represented  in  the  figure  as  having  finished 
its  operation  on  one  of'  the  faces  of  the  crystal,  and  with  the 
nonius  fixed. 

The  use  of  this  goniometer  is  veiy  easy ;  it  has  the  advantage 
of  being  fixed,  and  of  not  depending  for  the  accuracy  of  the 
observations  on  the  manual  dexterity  of  the  observer ;  nor  does 
it  require  that  perfect  brilliancy  of  surface,  in  the  crystal  to  be 
measured,  which  it  is  often  so  difficult  to  find.  As  the  measur- 
ing radius,  when  once  placed  on  the  face  of  the  crystal,  remains 

*  A  re);uktitig  screw,  with  its  carriage  .wu  at  Snt  used  to  ■^iivt  th«  motiaii  of  the 
rule,  ai  shown  in  tbe  £guie,  at  the  place  where  it  waa  fixed  ;  but  it  was  fbuod  not  to  be 
ntcemnj,  as  the  adjustment  can  be  mode  C|Dite  aa  aecuratelT,  and  mudi  moie  qaietl; 
bjr  hwnd,  provided  die  rule  itself,  and  the  roHett  on  wfaidi  iti^ktei,  be  made  perfntlr 
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fixed  ID  that  position  till  the  obverser  changeB  it,  If  his  eyes  be 
fatt^ed  by  the  operatioDj  he  can  leave  it  as  long  aa  he  pleases, 
aad  examine  the  accuracy  of  his  work,  at  a  future  occRsion,  or 
have  it  verified  by  an  assistant.  The  great  condition  necessary, 
is  that  the  faces  of  the  ciystals  be  perfectly  plane,  which  unfor- 
tunately is  not  always  so  easily  fuliiUed  as  might  be  wished. 


A.BTICLE  XI. 

Remarks  upon  Mr.  DanielTs  Work  on  Hygrometry . 
(To  the  Editors  oi^eAnnab  of  Philosophy.} 

As  none  of  the  Scientific  Joamals  in  their  notices  of  Mr. 
Daniell's  work  on  Hygrometry  make  any  remarks  on  a  put  of 
that  work  which,  if  I  mistake  not,  is  erroneous,  I  beg  leave  to 
direct  the  attention  of  your  readers  to  the  subject. 

A  principal  object  with  Mr.  Daniell,  is  the  application  of  his 
improvements  to  the  correction  of  the  barometer  when  that 
instnioient  is  used  for  ascertaining  the  heights  of  mountains  ; 
but  it  is  not  a  little  surprising  that  he  should  have  erred  in  his 
mannerof  computing  what  is  commonly  the  greatest  and  most 
important  correction  required  in  using  the  instrument. 

That  to  which  I  allude,  is  the  compensation  for  difference  of 
temperature  at  the  two  stations,  which  Mr.  D..  considers  as  a 
case  of  apparent  dilatatioa  of  the  mercury,  and  gives,  for  the 
purpose  of  correction,  a  table  calculated  by  Mr.  Rice,  from  the 
results  of  Dulong  and  Fetit's  experiments :  now,  besides  that 
the  last  mentioned  genUemen  are  egregiously  wrong  in  their 
way  of  deducing  the  apparent  expansion,  it  is  not  only  inappli- 
cable to  the  present  case,  but  is  as  a  standing  number  quite  use- 
less for  every  otlier  purpose,  varying  as  every  one  knows. 

It  has  always  been  understood  that,  oUier  circumstances  being 
alike,  mercury  in  the  barometer  will  have  its  altitude  affected  by 
the  existing  temperature  in  no  other  way  than  as  that  tempera- 
ture alters  its  specific  gravity ;  so  that  whether  the  tube  expand 
or  contract,  or  were  it  possible,  do  neither,  whatever  the  material 
of  which  it  is  made,  whatever  its  sectional  form,  equality  or 
inequality  of  calibre,  still  the  absolute  dilatation  and  not  the  appa- 
rent must  regulate  Uie  correction  for  difference  of  temperature. 

After  a  detailed  account  of  the  many  operations  gone  through 
by  Mr.  Daniell  and  his  fellow-labourer  .Mr.  Newman,  whue 
makiug  a  barometer  for  the  Royal  Society,  during  which  eveiy 
thing  is  done  to  attain  accuracy,  we  are  told  that  "  a  scale  is 
engraved  on  the  front,  of  the  correction  to  be  applied  for  the 
dilatation  of  the  mercury  and  the  mean  dilatation  of  glass,  by 
which  the  observation  may  be  at  once  reduced  to  the  standard 
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teniMrataire  of  32° ; "  that  ii  to  gay,  the  barometer  for  the  ou  > 
(tf  the  Royal  Society  so  carefully  made,  is  to  have  its  observed 
height  corrected  for  teiMerature,  by  using  Uie  constant  deBoau- 
Hfttor  ]  1,664  fe4-8  X 180)  for  each  degree  of  Fahrenheit,  or  by 
Mr.  Ric^B  tebLB.  This  number,  however,  has  no  connexion  with 
the  computation  in  question,  for  seeing  that  Mr.  D.  ia  partial  to 
Dulong  and  Petit,  their  number  9990(55-5  x  180)  ought  to  have 
been  Mr.  Darnell's  choice ;  and  with  regard  to  the  mean  dilata- 
tion of  glass,  repeated  so  mal  d  propos,  1).  and  P.  take  no  mean 
whatever,  asserting^  its  uniformity,  and  besides  do  not  deduce 
the  number  which  Mr.  D.  ought  to  have  used  from  any  such 
consideration,  bot  on  the  contrary  and  conversely,  use  that  num- 
ber and  the  anpaient  dilatation  falsely  taken,  to  Jitid  that  of 
glass,  where  Uiey  ag^n  err. 

At  pagM  A68--~9  examfJefl  are  giveti  for  the  various  correc- 
tioiw.iiut  all  dioBa  for  temperature  mre  on  the  same  erroneoos 
priooiple  as  that  engraved  on  the  inatrament ;  and  previously, 
page  183,  there  occurs  one  where  -^  seemfr  to  be  tucen  as  the 
traction  (^dilatation.  This  example  1  profess  not  to undeivtand, 
unless  it  be  intended  to  show  that  we  may  take  any  number  at 
random  for  this  correction. 

In  taktngtheliberty  of  making  these  remarks  on  Mr.  Daniell's 
neritorioDs  woric,  it  may  be  admitted  that,  though  he  and  Mr. 
Rice  have  inadvertently  assnmed^^  as  the  fundamental  nnmber 
on  a  false  principle,  still  it  may  not  besofarfrom  the  truth  as  it 
might  have  been,  since  the  absolute  dilatation  of  .mercury  ia 
':ven  so  variously,  that  in  adopting  the  right  principle,  Mr. 

aniell  might  have  a  number  still  more  erroneous. 

Important  as  a  knowledge  of  the  real  amount  uf  the  dilatation 
•f  mercury  would  be,  in  many  scientific  determinations,  in  none 
perhaps  is  it  of  such  consequence  as  in  this  correction  for  the 
Btouotain  barometer,  respecting  which,  nevertheless,  there  is 
too  much  cause  for  regretting  that,  even  in  this  age  of  refined 
experimental  knowledge,  we  are  so  embarrassed  with  conflict- 
ing authorities,  as  to  be  forced  to  entertain  more  than  a  suspicion 
that  the  real  quantity  is  still  unknown.  Mr.  Dalton  calls  it  -^ ; 
Dulong  and  E^tit  W-r ;  and  General  Boy  -^ ;  while  philosophers, 
6f  equal  and  undoubted  reputation,  vouch  for  the  authenticity 
of  almost  every  intervening  denominator,  and  some  for  even  a 
greater. 

If  such  he  the  actual  state  of  our  knowledge  with  regard  to 
^  qnantity  of  the  absolute  dilatation  of  mercury,  it  is  difficult 
to  conceive  how  -Mr.  Daniel!  can  so  conftdently  assert,  that 
"  this  effect  has  been  most  minutely  appreciated,  and  its  correc- 
tion applied  with  the  utmost  ease  and  precision,"  M.  Biot 
fixes  Una  number  at  -r^l^,  which  is  generally  received  in  France, 
and  by  many  hero ;  yet  even  this  celebrated  philosopher  is 
wrong,  by  having  made  a  false  conclusion  from  his  own  W*', 
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aama,  Traits,  tome  i,  page  52.  From  what  he  there  states,  s 
different  number  ought  to  have  been  obtained;  ajid  tbe  error 
affectft  xamy  of  bia  subsequent  formulse  relating  to  the  buome- 
ter,  expuiuoa  of  fluids,  of  gases,  £cc. 

In  common  with  many  others,  Mr.  D.  seene  to  think  that 
b<nliiig  the  mercury  in  the  tube  of  a  barometer  ia  of  great  con- 
sequence ;  thiB  is  at  lef^t  doubtful,  but  certain  it  ia  that  no 
bamaD  art  can  render  a  mass  of  thia  fiuld  such  mert  mercuiy 
that  it  shall  not  contain  aomethiDg,  which  in  alt  it^  mechuiical 
effects  may  not  be  called  air.  Sir  U.  Davy  ia  io  tbe  right  when 
b«  says  so ;  and  it  ia  not  a  little  to  hia  credit  to  have  periiaps 
by  induction  inferred  that  such  is  the  fact,  when  there  ia  ao 
reason  to  think  bim  aware  of  certain  proofs  to  which  it  were 
needless  here  to  appeal. 

Mr.  Daniell  speaks  also  of  filtering  tbe  mercury ;  though  per- 
formed a  thousand  times  no  good  effect  can  follow  this  practice. 
A  knowledge  of  this  metal  gained  from  a  peculiar  application  of 
it,  warrants  the  assertion,  that  the  mercury  of  commerce  ia  not 
improvable  by  either  distillation  or  filteration,  in  so  far  as  its 
application  is  purely  mechanical,  and  that  its  fitness  for  baro- 
meters can  be  completely  known  by  bare  inspection. 

There  is  a  probable  source  of  error  in  the  barometer  hitherto 
little  attended  to,  and  of  which  Mr.  D.  takes  no  notice ;_  in 
making  the  correction  for  temperature,  it  has  ever  been  taken 
'  for  granted,  that  the  expansion  proceeds  pari  passu,  or  that  the 
fraction  of  dilatation  is,  for  example,  the  same  from  —  20  to 
—  30,  as  it  is  i'rom  90  to  100.  This  is,  however,  quite  a  gra- 
tuitous assumption ;  and  although  there  are  reasons  for  here 
suspecting  something  different  from  the  utmost  degree  of  pre- 
cision, it  13  possible  that  the  experimental  means  which  we  at 
present  possess  are  inadequate  to  ascertain  any  appreciable 
discrepancies. 

Much  learning  has  been  brought  to  bear  on  the  other  cor- 
rections requisite  in  using  the' mountain  barometer;  and  Mr. 
Daniell  could  not  have  conferred  a  more  substantial  benefit  than 
by  having  set  tbe  question  at  rest,  as  to  the  absolute  dilatation 
of  mercury,  without  a  certain  knowledge  of  which,  all  other 
minute  attentions  are  little  better  than  mere  drivelling. 

Mr.  DanieU's  account  of  the  manufacture  of  barometers  and 
thermometers  is  most  certain^  not  overcharged.  Throughout 
the  continent,  and  even  in  England,  the  business  is  in  the 
hands  of  itinerant  Piedmontese ;  and  these  artists  supply  not 
only  the  general  pubhcwith  their  glittering  baubles,  but  furnish 
the  greater  part  of  the  most  reputable  instrument-makers  with 
their  whole  stock  of  meteorological  wares.  Such  of  these  as 
choose  to  graduate  their  own  scales,  must  confide  entirely  as 
to  the  quality  of  their  tubes  and  the  excellence  of  the  filling, 
in  one  who  has  but  indirect  iqterest  io  the  matter,  or  equivocal 
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reputation,  to  lose ;  responsibility  ia  thus  shuffled  from  both, 
and  rests  on  neither.  Su<^,  however,  are  die  people  who  by 
unaccountable  prescription  supply  the  city  of  London,  and  the 
philosophers  of  En^laud,  with  the  instruments  which  TAt, 
baniell  so  well  describes. 

If  common  notoriety  did  not  bear  Mr.  Daniell  out  in  his  «&• 
aertions,  the  shameful  disagreement  of  the  thermometers  used 
by  Captain  Pany  in  his  last  voyage,  would  fully  do  so.  On 
one  occasion  this  amounted  to  no  less  than  13  degrees  i  Capt. 
Parry  could  do  nothing  else  than  give  a  m«&o,  though  in  such 
a  case  —  48°  had  as  good  a'  clumce  of  being  the  truth  as  — 
36».  X. 
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Inttructions  for  the  Assay  of  Chloride  of  Lime. 
By  M.  Gay-LuBsac* 

The  uncertainty  which  has  hitherto  existed  in  the  modes  of 
ascertaining  the  quality,  and  consequently  the  commercial  value 
of  chloride  of  lime,  and  in  no  small  degree  retarded  its  coming 
into  general  use,  has  determined  me  to  publish  the  following 
instructJona  on  the  subject.  I  shall  divide  the  work  into  two 
parts ;  in  the  first  I  shall  expose  the  principles  on  which  the 
assay  of  the  chloride  of  lime  is  founded,  and  in  the  second  I 
shall  describe  the  instrument  which  I  call  a  Chlorometer,  and  the 
raanipuUttons  necessary  for  making  the  assay  with  sufficient 
accuracy  for  the  purposes  of  those  arts  in  which  chlorine  is 
employed. 

Part  I. 

Principles  on  which  the  Assaj/  of  Chloride  of  Lime  by  means  of 
Indigo  is  founded. 

It  is  known  that  chlorine  destroys  vegetable  colours,  by  form- 
ing new  compounds  with  their  component  principles.  It  is  in 
consequence  of  this  property  which  it  possesses,  whether  in  the 
state  of  gas,  in  solution  in  water,  or  in  combination  with  an 
alcali,  that  it  is  employed  in  the  arts  of  bleaching,  calico  print- 
ing, &c.  The  same  quantity  of  chlorine,  in  either  of  those 
three  states,  destroys  the  same  quantity  of  colouring  matter ;  and 
since  by  combination  with  an  alcali,  it  becomes  fixed,  has 
scarcely  any  smell,  keeps  better,  is  more  portable,  and  more 
capable  of  concentration,  the  advantages  of  preparing  it  in  that 
form  are  obvious. 

Caustic  potash,  soda  and  lime,  and  even  their  carbonates, 
combine  very  readily  with  chlorine.     Its  combination  with  the 


>  From  the  Aniulei  de  Ch^i*. 


'at.:,S:,G(")OgIC 


1824.3  M:.-  Giiif-Luisac  un  the  Chloride  ofUiae.  219 

potash,  or  soda  of  commerce,  has  Iodz  beea  known  in  France 
by  the  name  of  eau  dejavelle;  that  wiui  lime  was  called  oxy- 
muriate  of  lime  ;  but  it  is  more  accurate  to  denominate  the  first, 
as  is  now  generally  done,  chloride  of  potash  or  soda,  and  the 
latter  chlonde  of  lime. 

The  chlorides  of  potash,  soda,  and  lime,  have  very  little  sto- 
hility  of  composition ;  the  two  tirst,  indeed,  can  only  be  obtained 
in  (he  liquid  state,  in  a  lai^e  quantity  of  water.  If,  for  instance^ 
we  pass  chlorine  into  a  concentrated  solution  of  potash,  at  first 
chloride  of  potash  will  be  formed ;  but  this  chloride  will  soon  be 
decomposed,  and  converted  into  chlorate  of  potash,  and  chloride 
of' potassium.  The  two  latter  compounds,  not  having  the  pro- 
perty of  destroying  colours,  must  be  avoided,  ana  the  only 
means  of  preventing  their  formation  is  to  employ  a  very  weak 
solution  of  the  alcdi,  which,  at  most,  should  not  exceed  the 
proportion  of  126  grammes  to  a  litre  of  water.  (In  round  aum- 
hers,  about  4^oz.  potash  to  2^  pints  of  water.) 

Lime  has  not,  like  potash  and  soda,  the  inconvenience  of  con- 
verting the  chlorine  into  chloric  acid  ;  it  may  consequently  be 
combined  with  the  chlorine  en  masse. 

Lime,  if  perfectly  dry,  does  not  absorb  chlorine,  but  it  com- 
bines with  It  rapidly  when  in  the  state  of  hydrate,  that  is,  after 
it  has  imbibed  a  sufficient  quantity  of  water  from  a  moist  at- 
mosphere, to  split  and  fall  to  powder.  Supposing  it  to  be  in 
the  state  of  hydrate,  it  forms,  according  to  M.  Welter,  a  sub- 
chloride  only,  which  is  composed  of 

2  proportions  of  lime         =  2  x  35*603     =     71-206 
2  water       =  2  x  11-2435  =     22-487 

I  chlorine  =     44-2653 


137-9683 


When  mixed  with  water  it  is  immediately  decomposed ;  one 
half  of  the  lime  is  precipitated,  and  the  other  half  remains  in 
solution,  combined  with  the  whole  of  the  chlorine,  and  conse- 
quently forming  a  neutral  chloride.  Hence  there  are  two  com- 
binations of  chlorine  with  lime,  a  sub-chloride,  and  a  neutral 
chloride.  The  sub-chloride  is  obtained  by  saturating  hydrate 
of  lime  with  chloriue,  and  the  neutral  chloride  by  dissolving 
the  sub-chloride  in  water,  or  by  saturating  lime,  dispersed 
through  water,  with  chlorine. 

The  neutral  chloride,  or  more  simply  the  chloride,  is  very 
soluble ;  it  may,  however,  be  made  to  crystallize  in  small  prisms. 
Its  solution,  left  in  contact  with  the  air,  is  gradually  decom- 
posed, one  part  of  the  hme  combines  with  tlie  carbonic  acid  of 
the  atmosphere,  whilst  its  chlorine  is  disengaged.  This  de- 
composition of  the  chloride  is  retarded  by  constantly  keeping 
an  excess  of  bme  in  the  solution.    From  these  properties  of  the 
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chloride,  the  advantage  of  mannfacturiDg  the  sub-chloride  only 
M  obvious;  its  preservation  and  transport  are  much  more  easily 
effected. 

The  quantity  of  ohloriqe  in  combination  with  water,  or  a  base, 
may  be  estimated  by  several  processes ;  but  in  the  arts,  in 
which  dispatch  is  important,  the  preference  has  been  given  to 
M.  Desoroizilles'  process,  founded  on  the  property  of  chlorine 
to  disooloar  indigo.  One  part  of  indigo  dissolved  in  9  parte  of 
concentrated  sulphuric  acid,  and  then  diluted  with  990  parts  of 
water,  forma  the  coloured  liquid  usually  employed  to  ascertain 
the  quality  of  the  chlorine. 

Under  the  same  circumstances,  chloride  of  lime  discolouis  a 
quantity  of  this  solution  proportionate  to  its  own ;  but  if  they 
vary,  the  results  also  are  very  variable.  Thus,  if  we  pour  the 
chloride  slowly  into  the  indigo,  a  much  smaller  quantity  of  it 
is  necessary  to  effeot  the  discoloration  than  if  we  proceed  dif- 
ferently. The  minimum  of  discolouring  effect,  is  obtained  by 
pouring  the  indigo  very  slowly  into  the  chloride,  and  the  max- 
mium  by  pouring  the  chloride  veiy  slowly  into  the  indigo.  Re- 
peated trials  have  proved  that  the  best  process  for  obtaining 
eonstant  and  comparable  effects,  is  to  pour  the  solution  of  in- 
digo rapidli/  into  the  solution  of  chloride,  or  the  latter  into  the 
former.     I  shall  explain  the  mode  of  operating  by  and  bye. 

If  the  indigo  of  commerce  were  pure,  or  always  of  the  same 
quality,  the  quantity  of  its  solution  employed  m  each  assay 
would  give  the  relative  quality  of  the  chloride ;  but  since  its 
quality  is  very  variable,  the  results  of  trials  made  with  different 
indigos  cannot  be  compared  together.  To  avoid  these  incon- 
veniences, i  have  followed  the  example  of  M,  Welter,  and  taken 
as  unity  of  discolouring  power  that  of  pure,  dry,  chlorine,  at  the 
barometrical  pressure  of  0'76  m.  (2992  inches,)  and  temperature 
of  0°.  (32  Faht.)  I  prepare  a  solution  of  any  of  the  best  indigos 
of  commerce  of  such  a  strength  that  the  chlorine  discolours 
exactly  ten  times  its  volume  of  it,  and  I  call  this  solution  the 
proof  tincture  s  and  each  volume  of  proof  tincture  that  is  dis- 
coloured I  call  a  degree,  and  I  divide  the  degree  into  ten  parts. 

Thuu,  if  we  take  10  grammes*  of  chloride  of  lime  and  dis- 
solve it  in  such  a  quantity  of  water  as  to  form  1  litre  of  solution, 
the  number  of  degrees,  or  volumes  of  indigo  discoloured  by 
one  volume  of  the  solution  of  chloride,  will  indicate  the  number 
of  tenths  of  a  litre  of  chlorine  that  the  solution  contains.  Con- 
sequently, 1  kilogramme  t  of  chloride  of  lime,  whose  quality 
had  been  determined  by  this  method,  and  found  to  be  of  7-6° 
or  -j^ths,  would  contain  76  litres  of  chlorine.  Each  degree 
therefore  is  equal  to  10  litres,  per  kilogramme  of  chloride,  and 
each  tenth  of  a  degree  to  1  Utre.     Supposing  the  suh-chlorida 
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of  lime  to  be  perfectly  pure,  and  formed  as  stated  ia  page  219, 
it  contains  per  kilogramme  101-21  litres  of  chlorine. 

The  base  I  have  adopted  appears  to  deserve  the  preference, 
from  the  simplicity  and  precision  of  expression  that  it  admits  of 
in  chlorometry,  which  may  remain  unchanged,  whatever  means 
may  be  used  to  measure  the  strength  of  the  chlorine. 

We  obtain  more  precision  in  general  with  a  weak  solution  of 
chloride,  marking  ior  instance  4  or  5  degrees,  than  with  a  very 
concentrated  solution.  If,  therefore,onthefirst  trialwefind  that 
the  chloride  much  exceeds  10°,  we  must  add  a  known  volume 
of  water  to  the  solution,  for  instance,  twice  its  bulk ;  we  then 
make  a  fresh  trial,  and  triple  the  nnmher  of  degrees  obtained  to 
get  tiie  true  value  of  the  cnloride. 

Aisay  of  the  Oxide  of  Manganese. 

the  purity  of  the  oxides  of  manganese,  employed  in  pre- 
paring the  chlorine,  is  very  variable,  and  consequently  that  of 
any  particular  ore  must  be  ascertained  by  experiment,  which 
mav  be  easily  done  in  the  following  manner. 

Pure  peroxide  of  manganese  is  formed  of, 

Manganese   3-5578 

Oxygen 2-0000 

6-5578 

and  furnishes  4'4265  gram,  of  chlorine,  or  1*3963  litre,  at  tiie 
■  teniperature  of  0'',anduQdera  pressure  of  0-76m;  consequent^ 
3-980  gram,  would  produce  1  litre  of  chlorine,  and  1  kilograum^ 
would  produce  251-23  litres. 

We  take,  therefore,  3-98  gram,  of  the  oxide  of  manganese 
which  we  wish  to  assay,  and  treat  it  with  muriatic  acid,  with  a 
gentle  heat,  receiving  ue  disengaged  chlorine  in  rather  less  thaji 
alitreof  milk  of  lime  ;  towards  the  end  of  the  operation  we  make 
the  acid  boil,  to  drive  the  chlorine  from  the  vessels  into  lite 
milk  of  lime,  and  add  water  to  make  its  quantity  just  one  litre- 
The  quality  of  this  chloride  will  exactly  give  that  of  the  oxide 
of  manganese. 

The  value  of  the  manganese  does  not  depend  wholly  on  the 
quantity  of  chlorine  it  is  ce^able  of  furnisbiog,  but  also  on  that 
of  the  muriatic  acid  required  for  its  production.  But  the  ope- 
ration is  delicate,  and  tne  low  price  of  muriatic  acid  makes  it 
unnecessary.  I  shall  only  remark,  that  the  peroxide  of  man- 
ganese often  contains  the  carbonates  of  lime,  oarytes,  and  iron, 
which  saturate  to  mere  loss  a  portion  of  the  muriatic  acid; 
moreover,  as  the  manganese  is  not  aJwajs  in  the  «t>ate  of  p^- 
oxide,  the  quantity  of  muriatic  acid  required  will  not  in  that 
ease  be  proportionate  to  that  of  the  chloniK  obtaitoed. , 
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Part  II. 

Seteription  of  the  Chloronteter,  and  of  the  Method  of  proceeding 
in  the  Assa^  of  the  Chloride  of  Lime. 

A.  (Plftte  XXXI.)  Small  balance. 

B.  Weight  of  5  grammes, 

C.  Mortar  to  pulverize  the  chloride  of  lime;  by  this  opera- 
tioQ  we  enaare  greater  accuracy  in  the  assay,  as  the  chloride 
often  contains  lumps  which  dissolve  slowly. 

D.  Jar,  with  a  foot,  containrng  exactly  half  a  litre  when  filled 
to  the  circular  line  jn,  terminated  by  two  opposite  arrows  ;  the 
turface  of  the  water  must  coincide  with  mis  line,  and  not  its 
upper  edge,  which  is  indicated  in  the  figure  by  the  dotted  line. 

The  jw  must  be  placed  on  a  horizontal  table. 

E.  Stirrer,  to  stir  the  solution  of  the  chloride  and  make  it 
homogeneous  :  it  is  to  be  plunged  down  into  the  liquor,  and 
raised  up  agun,  alternately,  without  being  taken  out  of  it. 

F.  Small  measure,  or  tube,  of  2j-  cubic  centimetres,  which  is 
unvarying  for  the  chlorometer  in  question ;  it  is  intended  to 
measure  the  solution  of  chloride  of  lime.  To  fill  this  tube,  it 
is  plunged  into  the  chloride  to  just  above  the  circular  line  », 
which  terminates  its  capacity,  and  the  chloride  made  to  rise  in 
it  by  suction ;  when  filled,  the  fore  finger,  which  should  neither 
be  too  dry  nor  too  wet,  is  placed  on  the  upper  orifice,  the  tube 
raised  out  of  the  liquid,  and  its  lower  extremity  supported 
against  the  margin  of  the  jar,  as  seen  at  G,  or  against  the  linger. 
By  a  little  management  of  the  pressure,  and  a  slight  alternate 
circular  motion  of  the  stem  between  the  fingers,  the  liquid  de- 
scends slowly,  and  when  the  lower  part  of  the  concave  curve 
which  terminates  it  is  in  the  plane  of  the  little  circular  line, 
the  stream  is  immediately  stopped,  by  increasing  the  pressure 
and  the  tube  emptied  into  the  arinUug  glass  H.* 

H.  Large  drinking  glass  for  mixing  the  indigo  proof  tincture 
with  the  chloride.  It  should  be  placed  on  a  sneet  of  white 
paper,  in  order'  more  easily  to  observe  the  changes  of  colour 
which  the  indigo  undei^oes  by  the  action  of  the  chlorine. 

I.  Tube  for  measuring  the  proof  tincture :  each  great  divi- 
sion, or  degree,  is  equal  to  the  capacity  of  the  small  tube  F, 
and  is  divided  into  5  parts,  which  is  sufficient  for  practice ; 
but  for  calculation,  the  fifths  are  reduced  to  tenths.  This  tube 
is  filled  with  the  proof  tincture  up  to  the  degree  0,  which  is 
easily  accomplished,  by  putting  into  it  rather  more  tincture 
than  is  necessary,  and  pouring  ofl'  the  excess,  drop  by  drop,  by 
the  beak,  the  extremity  of  which  should  be  covered  by  a  slight 
layer  of  wax  or  tallow,  to  assist  the  running  off  in  drops. 

*  When  tb(  Ubt  beccniH  opaque,  it  ii  deared  by  dipping  it  in  muriatic  add,  m 
TinqgK. 
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K.  Another  tabe  graduated  like  I,  but  id  a  contrary  direction. 
Its  use  is  to  hold  the  proof  tincture  which  ia  to  be  poured 
brukly  into  the  chloride.  For  conveniently  obtaining  the  de- 
sired volume  of  the  tincture,  the  tube  L,  drawn  out  to  a  point 
at  its  lower  end,  is  employed ;  the  excess  of  tincture  is  removed 
by  plunging  the  tube  to  the  necessary  depth  into  it,  and  closing 
the  upper  orifice  with  the  finger  before  it  is  withdrawn  ;  in  the 
same  manner  a  deficiency  may  be  supplied  from  the  vessel  con- 
tainiog  the  indigo. 

Preparation  of  the  Solution  of  Indigo,  and  of  the  Proof  Tincture 
with  that  Somtion. 
Take  a  determinate  quantity  of  indigo,  sifted  through  a  silk 
sieve,  put  it  in  a  matrass  with  nine  times  its  weight  of  con- 
centrated sulphuric  acid,  and  heat  it  in  a  water-bath,  at  the 
temperature  of  boiling  water,  for  six  or  eight  hours.  Dilute  a 
partofthissolutionwiUisuchaquantityof  water  that  1  volume  of 
chlorine  may  discharge  the  colour  of  exactly  10  volumes  of  the 
solution :  this  will  be  the  proof  tincture,  llie  simplest,  and  at 
the  same  time  sufficiently  accurate  method  of  preparing  a  liquid 
containing  its  own  volume  of  chlorine,  is  to  take  3*98  gram, 
of  well  crystallized  manganese,  and  treat  it  with  muriatic  acid, 
receiving  the  chlorine  in  milk  of  lime,  whose  volume  is  to  be 
reduced  to  that  ol  1  litre  after  the  operation,  as  mentioned  in 
the  assay  of  the  oxides  of  manganese  ;  but  if  we  wish  to  ope- 
rate with  the  utmost  accuracy,  the  chlorine  must  be  prepared 
in  the  state  of  ^s,  and  absoibed  by  water  in  which  a  little 
lime  has  been  infused ;  the  temperature,  pressure,  and  moisture 
of  the  gas  being  noted. 

Important  Observation. 

The  proof  tincture,  being  gradually  discoloured  by  light,  must 
be  carefully  kept  secluded  from  it  in  etone  jars  ;  but  for  the  use 
of  the  chlorometer  it  may  he  preserved  in  a  halfhtre  glass  phiat, 
always  taking  care  not  to  expose  it  to  the  direct  rays  of  the 
sun :  it  bad  better  be  kept  in  a  dark  closet. 

Process  of  Assaying  the  ■  Chloride. 

Take  several  specimens  from  the  mass  of  chloride  to  be  exa- 
mined, and  weigh  off  5  grammes,  and  pound  them  in  the  mor- 
tar,  with  a  sufficient  quantity  of  water  to  make  thin  cream; 
then  dilute  it  with  more  water,  and  decant  it  into  the  half-litre 
jar.  In  order  not  to  lose  any  hquid  in  this  operation,  rest  the 
edge  of  the  motar  against  the  pestle,  as  seen  in  the  figure  D. 
Triturate  the  residual  chloride  remaining  in  the  mortar  with 
water,  and  decant  as  before,  and  repeat  wese  operations  till  no 
more  is  left  in  the  mortar.    Rince  it  out  and  pour  the  rincings 
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into  tlie  jar.  Make  sp  the  volume  to  exactly  Iwlf  a  litre,  and 
stir  it  to  render  it  petfectly  homogeneous.  Ful  the  tube  (I)  widi 
proof  tincture  up  to  0°,  and  pour  a  portion  of  it,  less  than  ibwX 
which  you  suppose  wiU  be  discoloured  by  the  chloride,  into  the 
glass  H,  for  instance,  5°. 

Take  one  measure  of  chloride  in  the  small  tube  F,  and  make 
it  flow  quickly  into  the  proof  tincture,  by  blowing  into  the  tube, 
agitating  the  mixture  the  whole  time.  If  the  tincture  be  com- 
pletely discoloured,  add  auickly  from  the  tube.!,  «u<^  a  fur- 
ther quantity  as  to  give  tne  liquid  a  slightly  greenish  colour; 
the  quantity  of  proof  tincture  taken  from  the  tube  I,  will  be  the 
measure  of  the  quality  of  the  chloride,  provided  the  second  por- 
tioa  added  be  not  ctHuid^ablej  nor  amount  to  tfarefr-t^tths 
of  a  decree. 

But  if  the  second  portion  of  proof  tincture  added  to  the  vblf^ 
ride,  exceed  the  qu&utity  of  three-tenths  of  a  degree  ;  ^,  for  in* 
stance,  it  ftmount  to  1-2°,  the  assay  must  be  begun  again.  Fill 
the  tnbe  I  with  the  tincture,  and  pour  a^  mucli  of  it  into  the 
glass  H,  as  is  equal  to  the  quantity  discoloured  in  the  forfioer 
experiment,  and  some  fauodredths  over.  Then  complete  the 
operation  in  the  manner  already  described.  The  assay  has  not 
attamed  the  utmost  precision  it  is  capable  of,  tilt  the  proof  tinc- 
ture assumes  the  sligbtly  greenish  tint,  inunediateiy  on  the 
chloride  being  added,  witnout  a  fresh  quantity  being  required. 

By  these  successive  operations  we  approach  aa  near  as  wa 
please  to  the  true  quality  of  the  chloriae ;  nevertheless,  I  do 
not  think  that  we  caa  in  general  be  certain  of  it  beyond  ^tb. 
These  operations  may,  perhaps,  upear  complicated,  but  I  must 
remark,  that  each  of  them  may  oe  executed  in  two  or  three 
minutes ;  that  when  we  previously  know  pretty  nearly  the 
quality  of  the  chloride,  two  operations  are  sufficient,  and  that 
in  the  current  labours  of  a  manufactory  one  assay  will  be 
enough.  Moreover,  the  object  is  to  ascertain  the  quality  of  the 
chloride,  in  order  to  fix  its  commercial  value,  and  in  that  case 
we  must  not  be  niggards  either  of  our  time  or  our  pains. 

The  same  process  is  directly  applicable  to  the  assay  of  a  so- 
lution of  chlorine  in  water;  but  it  is  better  to  begin  by  adding 
a  little  powdered  quick-lime  to  the  liquid  to  convert  it  into  chlo- 
ride. 

Ihe  tube  K,  which  forms  part  of  the  chlorometer,  is  intended 
for  assaying  the  chloride,  by  pouring  the  indigo  quickly  into 
the  chloride.  For  this  operation  the  quantity  of  tincture  re* 
quired  to  saturate  one  measure  ©F  chlonde  must  be  previously 
ascertained  by  the  tube  I. 

'Ihe  assay  is  tiien  begun  again  by  pntting  into  the  tube  K,  a 
quantity  of  tincture  equal  to  that  which  has  been  discoloured, 
and  a  small  quantity  over,  which  must  be  poured  quickly  into  a 
fresh  measure  of  chloride ;  as  much  tinctsre  must  then  be  added 
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aa  is  neceasaiy  to  give  the  greenish  colour,  and  the  sBsay  once 
more  renewed  by  putting  into  the  tube  a  quantity  of  the  tincture, 
equal  to  that  discoloured  in  the  preceding  assay.  The  mani- 
pulations of  this  experiment  are  precisely  tne  same  as  those  of 
the  first ;  but  since  the  results  are  similar,  and  it  requires  the 
tubes  K  and  L  in  addition,  I  do  not  consider  it  as  preferable  to 
the  former.  

It  may  be  convenient  to  some  of  our  readers  if  we  reduce  the 
French  weights  and  measures  employed  by  M.  Gay-Lussac,  in 
the  preceding  very  vyluabie  paper  to  equivalent  English  ones. 

100  cubic  niches  of  pure  Jry  chlorine,  at  the  mean  pressure 
and  temperature  of  30  inches  and  60°  Faht.  weigh  75-375  grains, 
1  volume  of  which  discolours  10  volumes  of  the  proof  tincture. 

Suppose  we  take  250  grains  of  chloride  of  lime  and  dissolve 
it  in  100  cubic  inches  of  water,  and  that  we  find  the  value  of 
this  solution  to  be  denoted  by  7'6°,  or,  in  other  words,  that 
1  cubic  inch  of  the  solution  discolours  7"6  cubic  inches  of  proof 
tincture ;  then  the  whole  quantity,  or  100  cubic  inches  of  the 
solution  of  chloride,  would  discolour  760  cubic  inches  of  tinc- 
ture, one-tenth  of  which,  or  76  cubic  inches,  is  the  quantity  of 
chlorine  it  contains. 

250  grains  =  -rr'''  ^^  *  pound  avoirdupo^;  consequently, 
lib.  of  chloride  of  lime  of  the  above  quality  would  afford 
(28  X  76)  =  2128  cubic  inches  of  chlorine,  or  rather  less  than 
I  ^  cubic  foot,  or  about  138  cubic  feet  per  cwt. 

Assaif  of  the  Oxide  of  Manganese. 
Pure  peroxide  of  manganese  is  composed  of 

Manganese 28  grains 

Oxygen 16 

44 
and  affords  36  grains  of  chlorine,  or  47*76  cubic  inches  at  mean 
pressure  and  temperature  ;  consequently  92-127  grains  will  give 
100  cubic  inches,  and  1  lb.  will  give  4-397  cubic  feet. 

Wetake  therefore  92*]27  of  theoxide  to  be  assayed,  and  treat 
it  as  directed,  p.  221,  receiving  the  disengaged  chlorifte  in  rather 
leas  than  100  cubic  inches  of  milk  of  lime,  which,  after  the 
operation,  must  be  made  exactly  equal  to  that  quantity  by  pure 
water,  and  assayed  as  above.  The  result  will  indicate  the 
qualihr  of  the  oxide  of  manganese  in  cubic  inches  of  chlorine 
per  92-127  grains  of  ore. 

To  coincide  with  these  weights  and  measures,  the  small 
weight  B  should  be  equal  to  125  grains:  the  capacity  of  the 
jar  G  to  the  arrows,  ,50  cubic  inches,  and  that  of  the  little  mea- 
sure or  tube  F,  -^^  of  a  cubic  inch.  Each  of  the  large  divi- 
sions on  the  tubes  I  and  K,  must  also  be  equal  to  -^  of  &  cubic 
inch,  to  correspond  with  the  capacity  of  the  small  measure  F, 
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To  prepare  the  liquid  containing  ita  own  Tolume  of  chlorine, 
in8teaaofthe3.'98  grammeB,  Stc.  p.  221,  we  must  take  92-127 
grains  of  well  cryBtallized  oxide  otmanganeBe,  and  receive  the 
chlorine  in  100  cubic  inches  of  milk  of  lime  ;  and  iu  the  pro- 
cess of  assaying  the  chlorides,  (p.  223)  we  must  employ  125 
grains  of  the  mixed  saltB,  and  decant  the  solutions  into  the  50 
cubic  inch  jar  D.  J,  G.  C. 


Akticle  XIII. 

Corrections  in  the  last  Number  of  the  Amah. 

(To  the  Editors  of  the  Annah  of  Philosophy.) 

GENTLEMEN,  Jug.  16,  18»l. 

Pekuit  a  constant  reader  to  point  out  a  few  oversights  that 

occur  among  the  Scientific  Notices  in  the  last  number  of  the 

Annah  of  Philosophy,  viz.  for  August. 

Your  candour,  added  to  your  wish  to  render  the  journal  as  free 
from  error  as  possible,  will  find  an  excuse  for  the  liberty  now 
taken. 

1.  In  Article  4,  p.  140,  where  the  table  exhibiting  the  quan- 
tity of  each  chalybeate  preparatioD  containing  1  grain  of 
oxide  of  iron  is  given,  the  numbers  that  ought  to  have  been 
attached  toFecri  Subi^rbonas  and  to  Ferrum  Ammoniatum  are 
transposed,  and  thus  absurdly  erroneous  ijuantities  are  set  down 
for  these  substances. 

2.  The  title  of  Article  5,  p.  140,  is  erroneous,  "  On  the  Use 
of  Citrous  Oxide  in  Endiometry."     It  ought  to  be  Nitric  Oxide. 

3.  Articles,  p.  151,  "Ii^flammation  of  Sulphuretted  Hydrogen 
by  Nitric  Acid. '  In  this  title,  as  well  as  in  the  description  of 
tlie  experiment,  I  apprehend  that  you  have  substituted  nitric  for 
nitrous  acid.  , 

The  experiment  is  not  a  new  one,  and  it  is  not  due  to  Beize- 
lius.  I  remember  welt  having  seen  it  above  twelve  years  ago  in 
the  lectures  on  chemistry  in  the  University  of  Edinburgh,  and 
I  am  certain  that  Dr.  Hope  made  use  of  strong  fuming  nitrous 
acid.  It  may  be  mentioned  by  the  way  that  the  exhibition  is 
remarkably  striking  and  brilliant  when  made  on  a  large  scale. 

To  the  best  of  my  recollection,  the  Professor,  instead  of  using 
a  flask  containing  four  or  five  cubical  inches  of  gas,  as  recom- 
mended by  Berzelius,  employed  a  large  wide-mouthed  receiver 
of  nearly  200  cubical  inches  capacity,  and  poured  into  it  about 
half  an  ounce  Of  the  strongest  fuming  nitrous  acid,  cover ing  the 
orifice  slightly  with  a  piece  of  paper. 

The  explosion  is  not  violent,  but  the  flame  in  the  interior  of 
the  vessel  is  beautiful. 

I  remain.  Gentlemen,  your  obedient  servant,        A.  B. 

We  thank  oar  friend  A.  B.  for  his  good  opinion  of  our  can- 
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dour,  and  for  the  trouble  he  has  taken  in  poinUng  Out  our 
errors.    We  hope  they  are  not  unpardonable. 

A.  B.  is  right  as  to  the  transposition  of  the  two  ealta  of  iron. 
It  should  be  1  grain  in  06  of  fermm  ammoniatum,  and  1  in  1-2' 
of  ferri  subcarbonas. 

The  erratum  respecting  nitric  oxide  has  been  already  marked 
for  correction.  The  third  error,  if  one,  does  not  originate  with 
us ;  the  article  is  copied  verbatim  from  the  Journal  of  Science. 
— C. 


Article  XIV. 

Proceedings  of  Philosophical  Societies. 

B0YA.L   ACADEMY   OF   SCIENCES   OF   PAKIS. 

The  Royal  Academy  of  Sciences  ofParia  not  having  adjadced 
the  prize  proposed  in  1822  to  any  of  the  memoirs  delivered^in,' 
decreed  in  the  sitting  on  the  7th  of  June  last,  that  thu  same 
subject  shall  be  proposed  afresh  for  the  prize  for  1826,  viz. 

1.  To  determine  oy  multiplied  experiments  the  density  which 
liquids,  paTticularly  mercury,  water,  alcohol,  and  sulphuric  ether, 
acqiiire  by  pressures,  equal  to  the  weight  of  several  atmospheres; 
and 

2.  To  measure  the  effects  of  the  heat  produced  by  those  pres- 
sures. 

The  prize  is  a  gold  medal  of  the  value  of  3000  francs. 

The  subject  for  the  mathematical  prize  for  1826,  is, 

A  method  for  calculating  the  disturbances  of  the  elliptical  motion 
of  comets,  applied  to  the  approaching  return  of  the  comet  (f  1769, 
and  to  the  motion  of  that  observed  m  the  years  1805,  1819,  and 
1822. 

The  prize  is  a  gold  medal  of  the  value  of  3000  francs. 

Both  these  prizes  will  be  adjudged  in  the  public  sitting  on  the 
first  Monday  in  June,  1826  ;  and  the  memoirs  must  be  sent  in 
before  the  Ist  of  January  of  that  year. 

The  subject  for  the  prize  in  the  class  of  natural  history,  for 
1825,  is. 

To  determine  by  a  series  of  chemical  aitd  physiological  experi- 
ments, the  nature  vf  the  phenomena  which  successively  occur  tn  the 
digestive  organs,  during  the  process  of  digestion. 

The  pandidates  will  first  ascertain  the  chemical,  or  other 
modifications  which  the  immediate  organic  principles  undergo 
in  the  digestive  organs,  particularly  those  which  enter  into  the 
composition  of  food,  as  gelatine,  albumen,  sugar,  Xc. 

Their  researches  will  next  be  directed  to  the  alimentaiy  sub- 
stances themselves,  in  which  several  immediate  principles  are 
united,  carefully  distinguishing  between  liquid  and  solid  aliments. 
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The  experiments  must  be  pursued  in  the  four  classes  of  verte- 
bra ted  animals. 

The  prize  is  a  gold  medal  of  the  value  of  3000  francs,  to  be 
decreed  in  the  public  sitting  on  the  first  Monday  in  June,  1825. 

The  memoirs  must  be  sent  to  the  Secretary  of  the  Institute 
before  the  1st  of  Januu^  iu  that  year. — (Aunales  de  Chimie.) 


SCIENTIFIC  NOTICES. 
Chemistry. 


1.  On  the  Means  of  detecting  the  Presence  of  Acetate  of  Morphia, 
in  Animals  poisoned  by  that  Substance.     By  M.  Lassaigne. 

The  process  adopted  by  M.  Lassaigne  is  as  follows: — The 
contents  of  the  stomach,  or  the  fluid  ejected  from  it,  were  fil- 
tered, the  fluid  carefully  evaporated,  aud  treated  with  boihng 
alcohol  of  the  specific  gravity  of  '837,  which  separated  the  ani- 
mal substances.  The  alcoholic  solution  was  evaporated  to  the 
consistence  of  an  extract,  and  treated  with  distilled  water,  to 
separate  the  fatty  matter ;  the  solution  was  then  Altered,  and 
deposited,  by  a  gentle  evaporation,  prismatic  crystals  at  the 
bottom  of  the  capsule,  which  possessed  the  following  properties. 

They  had  a  bitter  taste,  and  were  precipitated  in  white  flakes 
from  their  solution  in  water  by  ammonia ;  treated  with  concen- 
trated sulphuric  acid  in  a  small  glass  tube  closed  at  one  end, 
they  exhaled  a  decided  odour  of  acetic  acid  :  they  immediately 
give  a  yellow  solution  with  nitric  acid,  which,  with  an  increased 
quantity  of  acid,  deepened  to  orange,  aud  afterwards  exhibited 
a  fine  reddish-yellow,  blood  colour. 

These  characters  belong  to  the  acetate  of  morphia,  and  amply 
attest  the  presence  of  that  substance.  To  free  the  alcoholic 
extract  from  colouring  matter,  M.  Lassaigne  poured  acetate  of 
lead  into  its  solution  in  water  (as  practised  by  Pelletier  in  his 
experiments  on  strychnia),  which  threw  down  the  colouring 
matters,  and  lefl  th^  morphia  and  the  excess  of  precipitant  in 
the  supernatant  liquid,  which  was  easily  cleared  of  the  latter  by 
a  few  nubbles  of  sulphuretted  hydrogen  gas.  The  solution  was 
then  evaporated  in  vacuo  over  a  surface  of  sulphuric  acid,  and 
the  fixed  alkaline  substances  were  thus  obtained  free  from 
colour  derived  from  any  foreign  matter.  The  action  of  nitric 
acid  then  readily  demonstrated  by  its  orange-red  colour  the  pre-  - 
sence  of  the  acetate  of  morphia. 

On  examining  the  stomach,  intestines,  heart,  and  blood  of  a 
cat  poisoned  by  12  grains  of  the  acetate,  the  morphia  was  only 
detected  in  th6  stomach.     The  thoracic  cavity  of  a  dog  which 
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died  in  10  minutes  aftei- the  injection  of  14graina  of  the  poison, 
contained  acetate  of  morphia,  as  did  also  the  small  intestine  of  a 
cat,  and  the  duodenum  of  a  dog,  after  the  poison  had  been 
injected  into  those  parts. 

Thirty-six  grains  of  acetate  of  morphia  were  injectedinto  the 
crural  vein  or  a  dog,  and  30  grains  into  the  jugular  vein  of  a 
horse,  but  none  could  be  detected  in  the  blood,  drawn  l-i-  hour 
after  injection  from  the  opposite  vein;  but  on  repeating  the 
experiment,  and  bleeding  tne  animal  in  10  minutes  after  the 
poison  was  injected,  it  was  found  in  the  blood, 

M.  Lassaigne  concludes  from  his  experiments, 

1.  That  in  many  cases  of  poisoning  by  acetate  of  morphia, 
sensible  traces  of  that  vegetable  poison  may  be  chemically 
detected. 

2.  It  is  always  found  in  the  Tiscera  in  which  it  was  first  depo- 
sited. 

3.  The  contents  ofthe  stomach,  ejectedbyvomitingsoon  after 
the  injection  of  the  poison  into  it,  contain  ponderable  quantities 
of  the  acetate  of  morphia. 

4.  All  attempts  to  detect  its  presence  in  the  blood  of  animals 
poisoned  by  acetate  of  morphia,  have  been  ineffectual. — (Joum. 
de  Pharmacie.) 

2.  Cause  of  the  Odour  of  Hydrogen  Gas. 

In  our  last  number  we  quoted  some  observations  by  Berze- 
liua  respecting  the  oil  which  communicates  to  hydrogen  gas, 
its  peculiar  odour :  as  the  circumstance,  although  well  known 
to  chemists,  has  been  seldom  adverted  to,  we  snail  lay  before 
our  readers  a  brief  account  of  some  tacts  which  had  been  pre- 
viously ascertained  respecting  it. 

About  the  year  1800,  Proust  stated,  in  a  memoir  read  be- 
fore the  National  Institute,  that  this  peculiar  odour  resides 
in  a  volatile  aromatic  oil,  of  a  bituminous  flavour,  which  is  held 
in  solution  by  the  gas  ;  and  in  support  of  his  opinion,  he  ad- 
duced the  following  facts.  1.  During  the  solution  of  cast  iron 
in  sulphuric  or  muriatic  acid,  the  neck  of  the  retort,  and  the 


sides  of  the  receiver,  have  a  greasy  appearance,  in  consequence 
of  their  being  coated  with  minute  drops  of  this  oil.  2,  When 
a  considerable  quantity  of  metal  is  dissolved  at  once,  as  from 
12  to  15  oz.,  drops  of  tliis  oil  are  obtained  floating  on  the  liquid 
in  the  receiver,  3.  The  carbonaceous  matter  remaining  after 
the  digestion  of  cast  iron  in  either  of  these  acids,  yields  a  por- 
tion of  this  nil  by  distillation :  alcohol  also  extracts  the  oil  from 
it,  and  the  solution  is  rendered  milky  by  the  addition  of  water. 
— (Mem.  Prea.  k  I'lnst.  des  Scien,  i.  205,) 

Vauquelin,  about  five  years  after,  confirmed  the  preceding 
observations,  and  communicated  some  additional  iiuormation 
respecting  the  properties  of  the  oil.     He  prepared  it  by  dissolv- 
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ing  cut  iron  in  dilute  aulphuric  acid,  ftnd  digesting  the  residas 
in  very  Btrong  alcohol :  the  Bolution  was  filtered  while  hot,  and 
the  alcohol  was  distilled  off  with  a  very  geatle  heat.  Thue  ob. 
tained,  the  oil  was  clear  and  transparent,  had  a  slight  lemon^ 
y^ow  colour,  and  an  acrid  taste.  It  appeared  to  hold  a  mid- 
dle rank  between  the  fat  and  volatile  oils.  He  remarked  the 
formation  of  a  similar  oil  during  the  solution  of  tin  in  muriatio 
acid. — (Journal  des  Mines,  No.  cxix.  p.  392.) 

Doebereiner  asoertained  more  recendy  that  hydrogen  gas 
may  be  rendered  completely  inodorous,  by  being  kept  in  con- 
tact for  some  time  with  newly  ignited  charcoal — (Schw.  Journ. 
lit.  377)>— and  Mr.  Donovan,  that  the  same  object  may  be  ef- 
fected by  passing  the  gas  successively  through  hme  water,  ni- 
tric acid,  solution  of  green  vitriol,  and  water.  Neither  of  them 
alludes  to  vi  oil  as  oocaaiooing  ihe  pacultat  odour:  the  latter, 
indeed,  ascribed  it  wholly  to  sulphuretted  and  phosphuretted 
hydrDgen.-(Phil.  Mag.xlviii.  138.) 

Bemre  conoluding,  we  may  observe,  that  although  this  olea- 
ginous principle  is  pEobably  formed  invariably  during  the  solu- 
tion of^  the  sub-carburets  of  iron,  and  also  of  other  metals, 
such  as  manganese,  nickel,  (cc.  which  combine  with  small 
quantities  of  carbon,  there  are  besides  other  circumstances 
under  which  the  hydrogen  evolved  during  the  solution  of  metals 
will  possess  a  peculiar  odour.  This  will  take  place  whenever 
the  metals  contain  traces  of  phosphorus,  sulphur.  Selenium, 
tellurium  or  arsenic.  The  solution  of  those  varieties  of  iron, 
ao  common  in  France,  which  contain  pbosphprus,  is  always  ac- 
companied with  the  pdour  of  phosphuretted  hydrogen.  Most 
of  the  rin  which  occurs  in  commerce,  even  those  refined  spe- 
cimens sold  under  the  name  of  grained  tin,  occasion  the  evo- 
lution of  a  considerable  quantity  of  sulphuretted  hydrogen  gas 
when  dissolved  in  muriatic  acid.  We  tniok  it  not  improbable 
that  the  doubtful  compound  described  by  Kastner  and  others, 
under  the  name  of  etanniuretted  hydrogen  gas,  is  nothiue  else 
than  arseniuretted  hydrogen ;  which,  of  course,  must  make  its 
appearance  whenever  the  tin  happens  to  be  contaminated  with 
arsenic.  This  would  account  for  the  prejudicial  vapours  which 
are  occasionally  emitted  during  the  solution  of  tin  in  muriate 
acid,  and  which  are  so  much  complained  of  by  those  who  pre- 
pare solutions  of  muriate  of  tin  on  a  large  sciue,  for  the  use  of 
the  dyer  and  calico  printer. 

3.  Selenium,  an  Attendant  of  Sulphur. 
Pleischl  {in  Schwei^ger'a  Neues  Journ.  iS.  348,)  expresses  his 
opHti'on  that  selenium  ts  not  an  uncommon  attendant  of  sulphur : 
we  are  inclined  to  think,  from  the  observations  of  Berzelius, 
Stpomeyer,  Groelin,  Wahler,  Lewenau,  &c.  that  the  fact  is 
already  pretty  satisfactorily  established. 
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A  foreign  admixture  ofthis  nature  would  account  for  the  rery 
deleterious  qualities  which  the  French  chemists  asdribe  to  But- 
uhuretted  hydrogen  gas,  and  for  their  antipathy  against  in- 
haling the  slightest  particle  into  the  lungs.  (Thencu^,  Traits 
de  Cb.  3d  edit.  i.  722—729.)  That  the  odour  of  the  gas  is  suffi- 
ciently unpleasant  must  be  admitted;  but  we  have  repeatedly 
remained  in  atmospheres  copiously  impregnated  with  it,  without 
experiencing  any  injurious  consequences,  and  we  do  not  hesi- 
tate to  assert,  that  the  antidote  which  they  recommend,  namely, 
the  continual  emiasioa  of  chlorine  into  the  open  air  so  long  as 
the  gas  is  preparing,  is  a  much  more  serious  inconvenience 
than  the  one  which  it  is  intended  to  correct.  It  can  scarcely  be 
doubted,  that  their  sulphur  contained  either  selenium  or  arse- 
nic ;  and  as  Thcnard  has  described  this  extremely  nosioua  qua- 
lity ae  one  of  the  inseparable  chardcteristics  of  sulphuretted 
hydrogen  gas,  it  appears  probable  that  the  contamination  is  far 
from  unfi^quent. 

Mineralogy. 
4.  A  Superb  Coileelitm  of  Minerals  for  Sale. 

Dr.  Joseph  GuIllaUme  Waagner,  of  Vienna,  has  annonnced 
the  sale  of  the  superb  collection  of  minerals,  late  the  property 
of  M.  Jacques  Frederick  Von  der  Niill,  deceased. 

This  collection  is  well  known,  both  for  the  magnificence  of 
tiie  specimens,  and  by  its  having  been  arranged  and  described 
by  Professor  Moha,  in  3  vols.  8vo.    Vienna,  1804. 

When  that  work  appeared,  the  collection  contained  392G  spe- 
cimens, exclusive  of  the  cut  precious  stones  which  form  a 
valuable  collection  by  themselves,  and  do  not  belong  to  the 
great  collection.  Since  that  time,  to  the  death  of  the  owner  in 
May  1823,  the  cabinet  has  been  continually  increasing,  and 
the  number  of  specimens  it  now  contains  amounts  to  5047, 
of  which  3427  are  tickeWed  with  numbers  corresponding  with 
M.  Mohs'  catalogue,  and  the  remaining  1620  are  brieHy  de- 
scribed in  a  catalogue  by  M.  Partsch. 

The  average  size  of  the  specimens  is  about  three  in.  by  two, 
and  they  are  contained  in  three  cabinets  of  48  drawers  each. 
The  specimens  of  gold,  silver,  and  tellurium,  and  the  minerals 
in  general  found  in  the  Austrian  empire,  particularly  Hungary 
and  Transylvania,  are  said  to  be  remarkably  fine. 

The  price  is  fixed  at  3000/,  sterling,  and  time  will  be  allowed 
forpayraent  on  satisfactory  security  being  given. 

Pereons  wishing  to  treat  for  the  purchase,  are  requested  to 
apply  to  Dr.  J.  G.  Waagner,  Hohenmarkt,  No.  51 1, 3 ""'  6tage. 

5.  New  Locality  of  Tellurium. 
During  a  recent  arrangement  of  the  collection  of  minerals  be- 
longing to  the  Royal  Academy  of  Sciences  of  Stockholm,  there 
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were  observed  several  specimens  of  a  broad  foliated  mineral 
from  Riddajliytlan,  having  a  silver-white  colour,  and  tiie  me- 
tallic lustre.  BerzeiiuB  instantly  recognized  it  as  being  iden- 
tical in  its  external  characters  with  the  mineral  first  described 
by  Von  Born,  under  the  name  of  molybdenous  silver,  which 
Klaproth  considered  as  a  sub-sulphuret  of  bismuth,  but  which 
he  nimself  ascertained  a  few  years  ago  to  be  an  alloy  of  bis- 
muth and  tellurium,  mixed  with  some  selenium.  (The  Use  of 
the  Blowpipe,  Eng.  Tr,  p.  152-)  The  mineral  from  Riddarhyt- 
tan  proved  by  a  blowpipe  examination  to  contain  rather  more 
sulphur  than  Von  Bora's,  but  the  other  constituents  appeared 
to  be  exactly  the  same,  and  in  exactly  the  same  proportions  in 
both.  It  is  remarkable  as  being  the  first  instance  in  which  this 
rare  metal  has  been  found  in  Sweden. — (Kongl.  Vet.  Acad. 
Hand!.  1823,  St.  I.) 

Miscellaneous. 
6.  Hydrophobia  cured  by  Acetate  of  Lead. 

Dr.  Fayennan,  of  Norwich,  had  a  patient  under  his  care, 
labouiin^  under  the  moat  dreadful  symptoms  of  confirmed  hy- 
drophobia, in  consequence  of  the  bite  of  a  mad  dog  upwards  of 
three  months  before  he  was  taken  ill.  Having  tried  the  usual 
methods  without  success.  Dr.  Fayerman,  to  use  his  own  ex- 
pression, "  took  time  to  consider  what  was  best  to  be  done ;  my 
rersonal  observations  confirmed  me  in  the  previous  idea  which 
had  entertained,  that  hydrophobia  is  a  disease  specifically  of  the 
Tiervous  system,  I  felt  more  strong  in  the  belief,  from  the  knotO'. 
ledge  that  local  irritation  from  wounds  in  irritable  habits,  espe- 
cially when  conjoined  wilk  a  perturbed  state  of  the  passions,  and 
also  violent  affections  of  the  mind,  independently  of  corporal  in- 
jury in  hysterical  and  hypochondriacal  constitutions,  have  at  limes 
produced  all  the  pathognomic  symptoms  of  canhie  madness." 
"  Having  witnessed  the  powerful  effects  of  lead  on  the  nervous 
system,  1  determined  at  once  to  give  this  mineral  a  trial  in  the 
terrific  disease  before  me."  "  At  nine  o'clock,"  (the  patient 
being  in  a  state  of  comparative  quiet,  from  exhaustion)  "  I 
gave  him  35  drops  of  the  liquor  plumbi  superacetatis,  vulgo 
Goulard's  extract  of  lead,  on  a  lump  of  sugar ;  the  pulse  at  this 
period  was  tremulous  and  irregular,  and  at  105;  the  power  of 
deglutition  at  this  period  was  greatly  impeded  by  the  frequent 
spasms  affecting  the  glottis,  and  it  was  at  least  16  minutes 
before  the  medicated  sugar  had  paused  into  the  stomach.  At 
10  o'clock  the  dose  was  increased,  aud  be  took  40  drops  of  the 
extract  oj  lead,  in  the  same  manner  as  before,  pulse  98.  He 
slept  from  half-past  10,  to  within  a  few  minutes  of  H.  He 
was  awoke  by  severe  pain  about  the  scrobicnlus  cordis,  great 
thirst  and  beat  about  the  fauces,  but  there  was  absence    of 
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apasniodic  contraction  which  had  previously  threatened  suffo- 
catiou.  At  one  o'clock,  on  the  IStli  of  August,  I  repeated  the 
venesection  eight  ounces,  and  gave  45  drops  of  the  extract  of 
lead,  niised  in  a.  small  portion  of  honey.  At  three,  this  morn- 
ing, the  dose  was  repeated,  and  notwithstanding  the  powerful 
astringency  of  the  medicine,  there  was  certainly  less  difficulty 
in  the  act  of  swallowing.  The  pain  about  the  stomach  had 
been  reduced  in  violence,  since  the  use  of  the  lancet  a  second 
time,  and  the  mind  had  become  more  calm  and  collected.  At 
five  o'clock  the  thirst  having  increased  beyond  endurance,  he 
sxpressed  a  desire  to  drink  ;  a  little  weak  brandy  and  water, 
mixed  in  a  tea-pot,  was  presented  to  his  notice ;  but  the  mo- 
ment the  fluid  had  been  taken  to  the  lips,  a  violent  spasm  came 
on,  he  seized  the  vessel  with  the  fury  of  a  maniac,  and  bit  the 
spout  off.  In  26  minutes  after  this  paroxysm  had  subsided;  50 
drops  of  the  solution  of  lead  was  administered.  At  nine  o'clock 
the  patient  complained  of  coldness  along  the  spine,  and  of  a 
peculiar  tingling  sensation  in  the  lower  extremities,  and  soon 
after  of  total  inabihty  to  move  his  limbs — the  pulse  at  this  time 
was  at  84.  I  examined  bis  legs  and  found  them  completely 
paralyzed.  The  symptoms  of  lii/drophubia  became  every  hovr 
after  this  crisis  materiatli/  lessened.  I  fully  succeeded  at  half- 
past  10  in  getting  down  three  tablespoonfuls  of  castor  oil.  I 
reduced  the  solution  of  lead  in  doses  of  20  drops  every  three 
hours ;  at  12  o'clock  the  bowels  were  evacuated  ;  at  two  P.  M, 
we  again  attempted  the  introduction  of  the  weak  brandy  and 
water,  the  patient  made  a  bold  and  resolute  effort  to  conquer 
or  die  in  the  struggle.  He  armed  his  mind  with  the  strongest 
courage  and  fortitude ;  be  carried  the  vessel  to  his  lips,  and 
although  his  countenance  fully  displayed  the  most  horrid  re- 
pugnance, yet  from  a  total  absence  of  spasm,  he  succeeded  in 
getting  down  a  considerable  portion  of  the  fluid.  From  this 
moment  I  considered  the  cause  gained,  and  I  hailed  with  joy 
the  triumph  which  such  a  conquei^t  inspired.  I  gradually  de- 
scended the  scale  of  my  remedy  to  10  drops,  and  I  had  the 
satisfaction  to'  find,  that  in  the  space  of  48  hours  from  the  first 
exhibitiim  of  the  solution  of  lead  in  this  case  of  hydrophobia,  all 
the  more  urgent  symptoms  of'  this  monstrous  disease  had  abated. 
In  four  days,  not  the  hast  appearance  of  hydrophobia  malady 
existed,  the  patient  had  the  look  of  a  person  enervated  and 
debilitated  loan  excessive  degree;  the  wound  in  the  hand" 
{occasioned  by  excision  of  the  bitten  part,  and  the  application 
of  caustic,)  "  was  suffered  to  remain  open  for  some  weeks.  On 
the  2()th  September,  the  patient  recovered  the  use  of  his  limbs 
and  was  discharged." 

(Signed)  Arnall  Thomas  Fayebman. 

We  have  extracted  the  preceding  from  the  account  which 

Dinitizedb,  Google 


S34  §cientifie  Notice*— Miscelianeaut.  \Sutt. 

appeared  ia  the  MomiDe  Herald  of  the  7th  of  last  month.  It 
caDDot  be  too  generally  known  ;  for  if  further  experience  prove 
the  efficacy  of  the  remedy,  Dr.  Fayennau's  name  will  stand 
deservedly  high,  as  a  benefactor  of  mankind.  The  subject  is 
rather  more  exclusively  medical,  than  we  are  in  the  habit  of 
admitting  amongst  our  miscellanea,  but  our  great  object  is  to 
make  the  pages  of  the  AtmaU  of  PhiUaophy,  the  medium  for 
commuoicatiug  interesting  and  useful  matter  in  every  depart- 
ment of  science,  to  the  world  at  large,  whether  that  matter  be 
original,  or  selected  from  respectable  cotemporary  journals, 
foreign  or  domestic,  and  other  works  of  merit  and  reputation  ; 
and  we  shall  continue  to  pursue  that  object,  etjually  indifferent 
to  the  wortlilesa  praises  and  contemptible  criticisms  of  hebdo- 
madal quacks  and  sciolists. 

7.  Extraordinary  lYdc. 
About  10  p.  m.  oa  Tuesday,  the  13th  inst.  wind  ESE.  light 
airs  and  variable  ;  barometer  30*0,  thermometer  70,  a  sudden 
flux  of  the  tide  was  observed  at  tjiis  port,  which  rose  seyeral 
feet,  and  in  its  reflux,  aided  by  the  ebo,  its  rapidity  was  such 
as  to  sweep  every  thing  before  it.  The  chain  conductor  of  the 
flying  bridge  on  the  Lairy,  gave  way,  and  for  a  time  rendered 
its  bridge  useless ;  but  by  the  exertions  of  the  men  it  was  soon 
repaired.  However,  about  one  o'clock,  it  being  then  near  low 
water,  the  same  occurrence  again  took  place,  and  the  bridge 
■was  again  torn  from  its  position.  Boats,  timber,  &c.  were 
swept  away  by  the  great  flux  and  reflux  of  the  tide,  which  con- 
tinued at  intervals  until  four  o'clock  on  Wednesday  morning 
(being  about  three-quarters  flood),-  when  it  began  to  assume  a 
more  formidable  and  terrific  appearance.  The  ordinary  velo- 
city of  the  tide  being  not  more  than  two  knots  per  hour,  was 
now  observed  to  run  from  seven  to  eight,  at  intervals  of  from 
13  to  15  minutes,  and  sometimes  20  minutes.  As  the  time  of 
high  water  approached,  the  flux  and  reflux  was  more  powerful,  and 
of  longer  duration,  probably  occasioned  by  the  unfinished  ends 
of  the  Breakwater  being  at  that  time  overflowed.  From  nine 
till  about  twelve  o'clock,  the  river  of  Oatwater  was  impassable, 
excepting  by  taking  advantage  of  going  with  the  current,  and  the 
same  in  returning.  Boats  were  torn  ofl'the  shore,  and  in  a  few 
moments  hurried  out  of  sight.  The  appearance  of  the  elements 
now  was  truly  wonderful ;  distant  claps  of  thunder,  heavy  low- 
ering clouds,  some  rising  in  difierent  positions,  and  others 
floating  in  a  horizontal  direction,  occasioned,  no  doubt,  from 
the  extraordinary  variations  of  the  wind  blowing  fresh  in  pufls 
from  every  quartet'  of  the  compass  in  a  short  space  of  time, 
with  intervals  of  calm.  Some  idea  of  the  extraordinary  rapi- 
dity of  the  current  may  be  imagined,  when  it  is  asserted,  from 
the  minutest  observations,  that  the  flux  or  freth  of  the  tide  at 
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times,  waa  2  feet  2  inches  perpendicular  in  iive  minutfls,  and 
again  actually  made  a  reflux  of  3  feet  6  inches  in  the  same  short 
space  of  time,  tearing  up  the  soil  from  the  bottom  of  the  river, 
the  agitated  thick  surface  of  which  resembled  the  boiling  of  a 
pot.  The  vessels  at  the  Breakwater  one  minute  were  afloat,  and 
the  next  lying  high  and  dry  on  the  body  of  the  works  ;  &nd  but 
for  the  great  exertions  of  the  workmen  and  crews,  much  damage 
must  have  been  done.  Indeed,  was  there  a  possibility  of  bfting 
that  stupendous  structure  from  its  position  only  for  an  hour,  not 
a  ship  could  have  been  safe  either  in  Plymouth  karbow  or  in 
the  Poo/.'  and  although  it  must  appear  strange,  at  the  same 
time  the  sea  in  the  offing  was  particularly  smooth.  About  half- 
past  two,  p.  m.  the  tide  began  to  resume  its  regular  course.  No 
doubt  we  shall  soon  hear  of  some  extraordinary  convulsion  of 
nature  in  some  part  of  the  world.  In  1798,  a  similar  occurrence 
took  place,  about  the  time  of  the  dreadful  earthquake  in  Sienna, 
which  swallowed  up  many  thousands  of  our  fellow  creaturesr^^ 
(Plymouth  Journal.) 

,  X  8.  Unequal  Distribution  of  Heat  in  the  Prismatic  Speetrnm. 
That  the  different  portions  of  the  prismatic  solar  spectram 
possess  different  heating  powers,  has  been  universally  admitted 
bv  every  philosopher  who  has  examined  the  subject  experiment- 
ally ;  but  a  great  diversity  of  opinion  has  prevailed  respecting 
the  precise  point  where  thin  power  resides  in  its  greatest  inten- 
sity. Landriani,  one  of  the  flrst  who  iuvestigatea  this  subject,  . 
placed  the  maximum  heating  power  in  the  ydlow  rays,  Rochon 
in  the  orange  or  orange  yellow,  and  Senebier  also  in  the  yellow. 
Herschei,  on  the  contrary,  found  the  heating  power  of  the  red  to 
be  superior  to  that  of  all  the  other  coloured  rays ;  but  that  there 
is  a  certain  point  of  the  spectrum,  situated  immediately  beyond 
the  red  and  invisible,  which  elevates  the  thermometer  still  higher 
than  any  of  the  visible  rays.  His  experiments  were  directly 
contradicted  by  Leslie,  but  were  soon  after  in  a  great  measure 
confirmed  by  Englefield.  Dr.  Seebeck,  in  a  memoir  read  to  the 
Royal  Academy  of  Sciences  in  Berlin,  which  with  numerous  ori- 
ginal experiments  combines  a  copious  discussion  of  the  opinions 
of  preceding  inquirers,  appears  to  have  ascertained  the  cause  of 
those  anomalous  statements.  It  exists  in  the  particular  nature 
of  the  medium  by  which  the  rays  of  light  are  decomposed  ;  a 
circumstance  so  little  regarded  that  few  experimenters  have  even 
deemed  it  necessary  to  record  the  material  of  their  prism.  The 
following  is  a  summary  of  his  results. 

In  every  part  of  the  prismatic  spectrum,  there  is  a  percepti- 
ble elevation  of  temperature,  and  this  is  uniformly  least  in  the 
outermost  edge  of  the  violet.  From  the  violet  it  gradually 
increases,  as  we  proceed  through  the  blue  and  green,  into  the 
yellow  and  red.  In  some  prisms,  it  attains  a  maximum  in  the  yel- 
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low,  as,  for  example,  in  those  filled  with  water,  alcohol,  or  oil  of 
tiirpentine.  In  others,  as  in  those  filled  with  a  transparent  solu- 
tion of  sal  ammoniac  and  corrosive  sublimate,  it  attains  a  maxi- 
mum in  the  orange.  Prisms  of  crown  glass  and  of  common 
white  glass  have  ^e  maximum  of  temperature  in  the  centre  of 
the  red;  others,  which  appeared  to  contain  lead,  have  the  maxi- 
mum in  the  limit  of  the  red.  Prisms  of  flint  glass  have  the 
maximum  beyond  the  red.  In  all  prisms,  without  exception,  the 
temperature  regularly  diminishes  trom  beyond  the  red  ;  but  it 
still  continues  perceptible  at  a  distance  of  several  inches  from 
the  extremest  limit  of  that  side  of  the  visible  spectrum. 
(Schweigger's  !Nenes  Journal,  vol,  x.  p.  129.) 

9.  Distinction  of  Positive  and  Negative  Electricity. 
Positive  and  negative  electricity  may  be  readily  distinguished 
by  the  taste,  on  making  the  electric  current  pass  by  means  of  a 
point  on  to  the  tongue.  The  taste  of  the  positive  electricity  is 
acid;  that  of  the  negative  electricity  is  more  caustic,  and,  as  it 
were,  alkaline.     Berzelius, — (Journal  of  Science.) 

10.  Description  of  two  Surfaces  composed  of  Siliceous  Fiiaments 
incapable  of  reflecting  Light.  Sfc. 

The  surface  was  produced  by  the  fracture  of  a  lai^e  quartz 
crystal,  two  inches  and  a  quarter  in  diameter,  of  a  light  smoky 
colour,  but  impervious  to  the  hght,  except  in  small  pieces. 
The  surface  of  the  fracture  is  absolutely  black,  and  was  at  first 
supposed  to  have  been  occasioned  by  the  interposition  of  a  thin 
film  of  opaque  and  minutely  divided  matter  that  had  insinuated 
itself  into  a  fissure  of  the  crystal;  but  this  opinion  was  over- 
turned when  Dr.  Brewster  observed  that  both  sui-faces  were 
equally  and  uniformly  black.  He  therefore  suspected  the  phe- 
nomenon to  be  occasioned  by  the  surfaces  being  composed  of 
short  end  slender  filaments  of  quartz,  of  such  exceedingly  mi- 
nute diameter,  as  to  be  incapable  of  reflecting  a  single  ray  of  tiie. 
strongest  light;  and  he  verified  his  conjecture  by  plunging  the 
fragment  in  oil  of  anniseeds,  which  approaches  to  quartz  in  its 
refractive  powers,  and  examining  the  light  reflected  at  the  sepa- 
rating surfaces  of  the  oil  and  the  quartz.  The  blackness  dis- 
appeared ;  and  the  fragment,  whether  seen  by  reflected  or  trans  > 
mitted  light,  comported  itself  like  any  other  piece  of  quartz  of 
the  same  translucency.  On  removing  the  oil  from  the  surface 
it  assumed  its  original  blackness. 

Dr.  Brewster  calculates  the  diameter  of  the  fibres  to  be  about 
T.TTji.T^Trth  of  ^"  inch,  or  one-fourth  of  the  thickness  of  the 
aqueous  film  of  a  soap  bubble  previous  to  its  bursting. — (Edia 
Jour,  of  Science.) 
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Article  XVI. 

NEW  SCIENTIFIC  BOOKS. 


In  a  few  days  will  be  published  "  Commentaries  on  the  Diseases  of 
the  Stomach  and  Bowels  of  Children;"  by  Robley  Diinglison,  MD, 
&c.  &c. 

The  papers  printed  in  the  Transactions  of  the  Royal  Society  during 
the  last  three  years,  detailing  the  Discoveries  of  the  Functions  of  the 
Nerves,  will  be  immediately  republished  with  Notes,  and  a  general 
Introductory  View  of  the  Nervous  System ;  by  Mr.  Charles  Bdl,  Pro- 
fessor of  Anatomy  and  Sureery  to  the  Royal  College  of  Surgeons,  and 
Su^eon  to  the  Middlesex  Hospital. 

The  Topography  of  al!  the  known  Vineyards;  containing  a  Descrip- 
tion of  the  Kind  and  Quality  of  their  Products,  and  a  Ciassification. 
From.the  French.     12mo. 

The  Travels  of  General  Baron  Minutoli  in  Lyhia  and  Upper  Egypt ; 
in  8vo. 

Columbia:  its  present  Rtate  of  Climate,  Soil,  Productions,  Popula- 
tion, tiovemment,  Commerce,  &c,  &c> ;  by  Col.  Francis  Hall,  Hydro- 
grapher  in  the  Service  of  Columbia.     8vo. 

A  Practical  System  of  Algebra  for  ihe  Use  of  Schools  andPrivnte 
Students  ;  by  Peter  Nicholson  and  J.  Rowbothara. 
-   Illustrations  of  Conchology,  according  to  the  System  of  Lamarck, 
in  a  Series  of  EngraviugB  -,  by  E,  A.  Crouch. 

The  Century  of  Inventions  of  the  Marquis  of  Worcester,  from  the 
original  MSS.  with  Historical  and  Explauatory  Notes,  and  a  Biogra- 
phical Memoir;  by  Charles  F.  Partington,  of  the  London  Institution. 

The  Brewer's  Director ;  a  Chemical,  Experimental;  and  Prac^cal 
Essay;  by  a  London  BrewcT. 


Historia  Rievallensis,  containing  a  Dissertation  on  the  Animal 
Remains  lately  found  in  die  Cave  at  Kirkdale,  with  original  Thoughts 
on  the  Geological  Evidence  of  it,  Sic.  &c.  \Vith  Plates,  from  Draw- 
ings by  J.  Jackson,  RA.     \^t.  Boards. 

Principles  of  the  Kantesian  or  Transcendental  Philosophy.  By 
T.  Wirgman.     8to.     6s. 

Observations  on  ihe  Rebuilding  of  London  Btidge.  By  J,  Seaward, 
7  Plates.    8vo.    \'ls. 

Iron  Bridges  of  Suspension  now  erecting  over  the  Strait  of  the 
Menai,  at  Bangor,  and  over  the    Conway.      By  J.  G,  Cumming. 
5#.  sewed. 
'    Bland's  Elements  of  Hydrostatics.    Crown  Svo.     Is. 

Shute's  Principles  of  Medical  Science  and  Practice.  PartL  Svo. 
I8t. 

Herculanentium  Voluminum,  Pars  Prima.     Royal  Svo.     I/.  St.  6d. 

Hirnschadel's  Encephalology.    I2mo.    5;. 


b,G(iogIc 


23$  Nete  Patent$.  [Sept. 

Article  XVII. 
NEW  PATENTS 

J.  Gibson,  woollen-drapei:  and  hatter,  Glatgow,  for  manufacturing 
an  elastic  fabric  from  wbalebone,  hemp,  and  other  materials  cmobined, 
suitable  for  making  into  elastic  frames,  ar  bodies,  for  bats,  caps,  and 
bonnets,  and  for  other  purposes.— .June  15. 

W.  Bally,  the  younger,  Lane  End  Staffordshire  Potteries,  far  his 
improved  gas  consumer,  for  the  more  effectually  consuming  the  smoke 
arisiae  from  gas  burners  or  lamps.— June  15. 

J.  Hobbins,  Walsall,  Staffordshire,  ironmonger,  for  his  improvements 
in  gas  apparatus. — June  22. 

H.  Austin,  Alderiey  Mills,  Gloucestersbire,  manufacturer,  for  cer* 
tain  improvements  on  sheariog  macbinei.— June  22. 

J.  B.  Hi^gon,  Gravel-lane,  Hounsditch,  for  his  improvement  in  carv- 
iog-liiiives  and  other  edged  tools. — June  22. 

W.  Busk,  Broad-street,  mercbaut,  for  certain  improvements  In  the 
means  of  propelling  ships,  boats,  or  other  floating  bodies. — June  29. 

W.  Footifex,  the  younger.  Shoe-lane,  coppersmith  and  engineer,  for 
his  improved  modes  of  adjusting  or  equalizmg  the  pressure  of  fluids  oi 
liquids  in  pipes  or  tubes,  and  alio  an  improved  mode  of  measuring  the 
said  fluids  or  liquids. — July  I. 

J.  L.  Bradbury,  Manchester,  Lancashire,  for  his  mode  of  twisdng, 
spinning,  or  throwing  silk,  cotton,  wool,  linen,  or  other  threads  or 
fibrous  substances. — July  3. 

P.  Taylor,  City-road,  engineer,  for  certain  improvements  on  steam- 
engines. — July  3. 

J.  L.  Higgmsi  Oxford-street,  for  certain  improvements  in  the  con< 
■traction  of  the  masts,  yards,  sails,  and  rising  of  ships  and  smaller 
vesseb,  and  in  the  tackle  used  for  working  or  navigating  the  same. 
—July  7. 

W.  Hirst  and  J.  Wood,  both  of  Leeds,  manufacturers,  for  certdn 
improvements  in  machinery  for  raising  or  dressing  of  cloth.— July  7. 

J.  C.  Daniell,  Stoke,  Wiltshire,  clothier,  for  his  improved  method  of 
.weavins  woollen  cloth. — July  7. 

C.  Pnillips,  Repnor,  Kent,  for  certain  improvements  on  tillers  and 
Steering  wheels  of  vessels  of  various  denominations. — July  13. 

C-  R..  Baron  dc  Berenge,  Target  Cottage,  Kentish  Town,  for  cer- 
tain improvements  in  the  method  of  applying  percussion  to  the  purpose 
of  igniting  charges  in  fire-arms  generally,  and  in  a  novel  mannei^ 
whereby  a  reduction  of  the  present  high  price  of  fire-arms  can  be 
e&cted,  and  the  priming  is  also  effectually  protected  agaiust  rain  or 
nther  moisture. — July  27. 

A.  Neshitt,  Upper  Thames-street,  broker,  for  a  process  by  which 
certain  materials  may  be  manufactured  iuto  paper  or  felt,  which  mate- 
rial is  applicable  to  various  useful  purptwes. — July  27- 

T.  Wolrich  Stausfeld,  Leeds,  merchant,  for  certain  improvements  in 
power  looms,  and  the  preparation  of  warps  for  the  same. — July  27- 

E.  Cartwright,  Brewer-street,  Golden -square,  engraver  and  printer, 
for  improvements  to  roller  printing  presses. — July  27. 
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Article  XVIII. 
METEOROLOGICAL    TABLE. 


BlItOHBIBR. 

1834. 

Wind. 

M«. 

Mb. 

Hu. 

Min. 

E^p. 

B«in. 

7tbMoii. 

July  1 

S      W 

29-95 

29-70 

73 

65 



10 

a 

S      W 

2y72 

29-70 

76 

,46 

__ 

05 

3 

N     W 

29-84 

29-72 

72 

54 

26 

4 

N     W 

30-08 

29-84 

66 

46 

__ 

02 

5N     W 

30-08 

29-98 

72 

54 



09 

6 

E 

29-98 

29-98 

6S 

56 

__ 

02 

7 

W 

3010 

29-98 

70 

56 

_ 

04 

8 

W 

30-10 

30-05 

77 

61 

9 

S      W 

30-05 

29  98 

82 

55 

-90 



10 

N    W 

30-17 

5003 

75 

49 

n 

W 

30-17 

30-17 

80 

35 

_^ 

12 

s    w 

30-15 

3003 

84 

33 

■13 

N    W 

30-08 

30-01 

88 

56 

__ 

14 

Var. 

30-01 

29-95 

85 

59 

_ 

63 

15 

S      W 

30-18 

2997 

77 

35 

■95 

ifi 

N    W 

3032 

.30-18  . 

77 

55 

- 

02 

17 

N 

30-34 

3032 

77 

53 



18 

N 

30-51 

30-34 

74 

49 

19 

S      W 

30-51 

30-46 

73 

49 



2U 

N 

3046 

30-33 

74 

51 

, 

31 

N 

30-34 

30-33 

78 

34 

•78 

S2 

E 

30-3S 

30-S9 

78 

30 

23 

S 

30-29 

30-03 

82 

34 

24'N       E 

3C-03 

29-94 

78 

32 

_ 

25|N     W 

29-97 

S9  97 

77 

54 

26      E 

30-12 

29-97 

73 

52 



30 

27  N      E 

30-37 

30-12 

68 

44 



28  N       E 

30-37 

30-21 

78 

42 

■95 

29      E 

30-21 

29-84 

78 

44 

30  N      E 

29-84 

29-76' 

75 

44 

_ 

31       E 

29-82 

29-76 

76 

6S 

•40 

15 

3051 

29-70 

88 

42 

3-98 

1-68 

The  obiervstioM  in  each  line  of  the  table  amly  to  ■  petkd  of  Hrenly-foui  houn, 
beginmng  at  9  A.  M.  on  the  day  infficated  in  the  flnt  column.  A  dMh  isaatet  diit 
tbe  icsuU  it  indnded  in  the  next  tolloiring  obserration. 
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Sertiilh  Mimlh.—  ].  Fine,  S— 4.  Showery.  S.  Fine.  8.  Qaudr,  with  allowen. 
1.  Sbowec;.  6,  9.  Cloudj  and  flue.  10—18.  Fine.  I.S.  Fine:  Bultrj.  14.  Sultt;  : 
•ome  ilnuider  U  Intemls,  with  large  diopa  of  rain,  during  the  iaj.  About  nine,  a 
tnmendoui  Mann  of  Ifaunder,  lighming,  and  heu;  nin :  the  l^totng  extremelf  Tirid, 
■ndilnuM  contiinioiia  Amn  the  NW  la  the  5E  by  the  S :  (be  thunder  abated  between 
eleien  and  twdve;  but  the  l^taing  waa  nnble  for  severd  houra  after.  Ifi.  Cloudy 
and  fine.  16— tS.  Fine.  S3.  Sultry.  84,  3S.  Fine.  36.  Cloudy:  dunmy. 
ST.  Cloudy.    88—30.  Koe.    31.  Ckmdyi  ihowcn. 


RESULTS. 

Winds:     N,  4;  NE,  4i  E,  5;  S,  I ;  SW,  Bj  M',  3;  NW.l;  V«r.  1. 
BaramMer :  Mean  height 

For  the  minith SO-OSH  inches. 

For  the  lunar  period,  ending  the  18th 39-964 

For  13  days,  ending  the  lit  (moon  north) 89-810 

For  14  days,  endii^  the  15dl  (moon  south). 30-006 

For  IS  days,  ending  the  SSth  (moon  Dorlh) 30'848 

Thennometci :  H«n  height 

For  the  month , e4-43!>° 

For  die  Innu  period 6.'i'ie6 

FraSl  days,  the  nin  in  Cancel 63383 


Kwn  .. 


Laboralorg,  Straljbrd,  Eighth  Menth,  83,  1SU.  B.  HOW'ARD. 
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PHILOSOPHY. 


OCTOBER,   1824. 


Article  I. 

On  a.  new  Mineral  Substance.     By  Mr.  A,  L6vy,  MA.  of  the 

Univexsity  of  Paris. 

(To  the  Editors  of  the  Anna/s  of  Philosophy.) 

OBNTLEM3SN,  ffeaman-ilmt,  Ox/brd-iirtet,  Sept.  IT,  IBH. 

Mr.  HEULANohad  put  aside  along  time  since  a  specimen  of 
Mr.  Turner's  collection,  from  the  Bank  mines,  in  the  government 
of  Ecatherineburgh,  in  Siberia,  considering  the  small  emerald 
green  transparent  crjslals  which  are  upon  it  as  differing  from 
any  described  substance.  Upon  detaching  and  measuring  some 
of  them,  I  have  ascertained  that  their  form  was  incompatible 
with  those  of  the  arseniates  and  green  carbonate  of  copper, 
with  which  their  external  characters  bear  some  resemblance,, 
and  I  am  led,  therefore,  to  consider  them  as  belonging  to  a  new 
mineral  species,  to  which  Mr.  Heuland  proposes  to  give  the^ 
name  of  Brochantite,  in  honour  of  a  mineralogist  as  well  known 
here  as  in  hia  own  country. 

The  appearance  of  the  crystals  is  that  of  thin  rectangular 
tables,  bevelled  on  the  edges  with  the  angles  truncated,  such  as 
is  represented  by  fig.  7  (PL  XXXII).  Their  colours  are  emerald 
greea,  they  are  transparent,  and  ttieir  hardness  is  about  the 
same  as  that  of  green  carbonate  of  copper.  The  planes  M  are 
blackish  and  dulf;  all  the  others  are  brilliant  and  fit  for  measure- 
ment by  the  reflective  goniometer.  I  have  not  been  able  on  the 
very  minute  crystals  I  nave  examined  to  ascertain  the  directions 
of  the  planes  of  cleavage,  and  I  have,  therefore,  assumed  as  the 
primitive  a  riaht  rhombic  prism,  fig.  6,  the  lateral  planes  of  which 
correspond,  I  believe,  with  the  planes  marked  M,  fig.  7.  The 
planes  e'  and  a'  are  then  the  results,  the  first  of  a  decrement  by 
four  rows  on  the  angles  e  of  the  base  of  the  primitive;  the  other 
of  a  decrement  by  one  row  on  the  angle  a.    The  angles  I  have 
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measared  are  the  incidenceB  of  e*  and  a'  on  the  base,  and  it  u 
from  these  data,  and  from  the  supposition  that  4  and  1  are  the 
indices  of  these  planes,  that  the  angles  and  dimensionB  of  the 
piiniitive  are  deduced.  I  have  thus  found  that  the  lateral  planes 
of  the  primitive  were  inclined  to  each  other  at  an  angle  of 
1 14°  2(r,  and  that  the  height  was  to  one  side  of  the  base  nearly 
in  the  ratio  of  25  to  12.  The  other  angles  are  {a',p)  =  HW75% 
(e*p)  =  148°  30'. 

It  may  appear  strange  that  in  the  want  of  sufficient  data  to 
determine  the  primitive  form,  and  being  obhgod  to  make  a  sup- 
position upon  the  laws  of  decrements  which  produce  the  faces 
e*  and  a\  1  have  not  chosen  the  simpler  hypothesis  of  each  of 
these  faces  being  the  result  of  a  decrement  by  one  row.  In  that 
case  the  lateral  planes  of  the  primitive  woulti  have  been  inclined 
at  an  angle  of  162°  18',  and  had  I  supposed  2  instead  of  4  for 
the  index  of  the  face  e*,  the  incidence  of  the  lateral  planes 
would  have  been  146°  25'.  Now  though  I  could  not  measure 
tile  angle  of  the  planes  M,  fig.  7,  their  incidence  appeared  to  roe 
much  nearer  to  the  angle  1 14°  2(y,  which  I  have  chosen,  than 
any  of  the  other  two  very  obtuse  angles ;  this  circumstance 
added  to  some  indications  of  cleavage  in  the  direction  of  the 
same  planes,  determined  me  to  adopt  the  number  4. 

The  crystals  are  placed  upon  mamillated  green  carbonate  of 
copper  lying  upon  massive  red  copper. 

Upon  a  specimen  of  wavellite,  from  Cornwall,  belonging  to 
(be  same  coUection,  I  have  observed  some  minute  white  trans- 
parent crystals  in  the  form  of  acute  rhombic  octahedrons,  with 
their  summits  replaced  by  a  plane,  see  fig.  8.  This  form  is  not 
incompatible  with  wavellite,  whose  primitive  form  is  a  right 
rhombic  prism.  However,  in  trying  to  split  some  of  the  crys- 
tals, I  could  not  perceive  any  indication  of  the  cleavages  which 
esist  in  wavellite.  The  only  means  to  ascertain  whether  their 
form  could  be  derived  from  that  of  wavellite  was  in  the  follow- 
ing manner.  First,  it  is  obvious  that,  in  that  case,  one  of  the 
paraUelograma  ABCD,  ABCE,  BEDF,  must  be  parallel  to 
the  base  of  the  primitive  of  wavellite.  Secondly,  one  of  theOx 
must  be  similar  to  that  base,  or  at  least  muat  be  such  that  when 
placed  in  tbe  plane  of  that  base  so  that  its  diagonals  be  parallel 
to  the  diagonals  of  the  base,  the  sides  must  be  found  parallel  to 
lines  drawn  from  one  of  the  angles  of  the  base  to  some  simple 
multiple  or  part  of  the  opposite  sides.  If  none  of  these  oondi- 
tiona  be  satisfied,  then  it  may  be  safely  inferred  that  the  two 
forms  are  incompatible.  But  the  application  of  this  method 
supposes  that  the  incidences  of  the  faces  of  the  crystals  can  be 
measured  with  great  accuracy,  and  here  the  planes  were  sot 
sufficiently  brilliant  to  answer  in  the  measurements  of  leas  than 
half  a  degree.  Dr.  Wollaston  kindly  undertook  an  exaHunatioa 
of  Biis  substance,  and  the  re&olta  of  his  observBtiona  were  as 
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follow.  His  experiments  were  Berforraed  opoo  ttpo  or  tbree 
email  crystals,  the  largest  of  which  weighed  about  l-SOth  part  of 
a  gnun.  The  only  substances  be  could  detect  in  them  are 
alumina  and  fluoric  acid.  He  also  measured  the  refractive  ^ 
power  comparatively  with  that  of  wavellite,  and  found  the  index 
of  refraction  to  be  1-47,  whilst  that  of  wavellite  is  1'62.  He  is, 
therefore,  of  opinion  that  these  crystals  belong  to  a  distinct 
species,  for  which  he  proposes  the  name  of  Sluellite.  He  also 
measured  the  crystals,  and  found 

(b,  f)  =  144'='    {b,  b")  =  109"    (ft,  b)  =  82. 

Hence  the  primitive  form  may  be  assumed  to  be  a  right 
rhombic  priam,  the  lateral  planes  of  which  are  inchned  to  each 
other  at  about  105°. 

I  shall  conclude  this  short  paper  by  mentioning,  that  upon  a 
specimen  from  Mendip,  near  Churchill,  Somersetshire,  I  have 
found  a  white  taminary  substance  which  cleaves  with  great  faci- 
lity,  and  brilliant  surfaces  parallel  to  the  lateral  puines  and 
shorter  diagonal  of  a  rhombic  prism  of  102°  25',  and  thus  differs 
from  sulphate  of  lead  to  which  it  bears  a  great  resemblance,  and 
is  .very  likely  the  substance,  from  the  same  locality  analyzed  by 
Berzelius,  a  notice  of  which  was  inserted  in  the  number  of  the 
Amtah  of  Philosophy  for  August  last.  I  could  find  no  cleavage 
in  the  direction  of  the  base. 


Examination  of  the  preceding  Mineral  by  the  Blowpipe,  ^c. 

At  Mr.  Levy's  request,  I  have  examined  the  Brochantite  by 

the  blowpipe,  but  the  quantity  which  he  could  supply  me  witli 
was  so  very  small,  not  exceeding  two-tenths  of  a  grain  in  all, 
that  I  have  been  unable  to  obtain  satisfactory  information  as  to 
the  true  composition  of  the  mineral.  The  results,  however,  such 
as  they  are,  I  lay  before  our  readers. 

A  minute  crystal,  not  half  the  size  of  the  smallest  pin's  head, 
heated  alone  on  charcoal,  immediately  lost  it^  fine  green  colour, 
and  became  dark  brown,  slightly  inclining  to  a  reddish  hue,  hirt 
did  not  fuse.  The  heated  particle  was  not  attracted  by  the 
magnet.  Another  particle  cemented  to  the  end  of  a  fine  platina 
wire  by  alumina,  in  the  manner  recommended  by  Mr.  Smithson, 
fused  readily,  and  alloyed  with  the  platina. 

With  soda  on  the  platina  wire,  and  in  the  otiddtingjiatae,  the 
assay  gave  a  brown  opaque  globule,  which  was  not  perceptibly 
altered  in  the  reducing Jiame. 

.  With  borax,  in  the  oxidating  flame,  the  assay  gave  a  transpa- 
rent, very  deep  green  glass.     When  the  flux  was  not  in  large 
proportion  to  the  assay,  the  globule  appeared  black,  from  the 
mtensity  of  the  colour.     In  the  interior  Same  the  green  colour 
R  2  tO(h>k- 
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quickly  disappeared,  and  the  globule  became  red  from  reduced 
copper. 

Wilh  salt  of  p/iospborus,  the  same  as  witb  borax,  except  that 
the  green  colour  was  not  so  intense. 

The  quantity  being  so  minute,  I  could  not  expect  to  detect 
the  presence  of  arsenic  by  its  odour.  I,  therefore,  sought  for 
arsenic  acid  by  treating  a  few  minute  fragments  of  tlie  crystals 
on  a  slip  of  glass,  with  potash  and  nitric  acid,  &c.  but  no  indica- 
tion of  its  presence  was  afforded  by  nitrate  of  silver.  With 
nitrate  of  lead,  the  solution  gave  a  considerable  precipitate,  inso- 
luble, when  largely  diluted,  in  excess  of  nitric  acid. 
,  The  crystals  dissolved  completely  in  muriatic  acid  without  the 
slightest  effervescence,  and  the  solution,  diluted  with  a  lai^e 
quantity  of  water,  gave  a  white  precipitate  with  muriate  of 
barytes,  apparently  perfectly  insoluble  in  excess  of  acid.  To 
ascertain,  however,  if  phosphoric  acid  be  present,  I  digested  the 
precipitate  by  muriate  of  barytes  in  diluted  muriatic  acid  with 
heat,  decanted  the  clear  fluid,  and  added  ammonia,  but  not  the 
least  cloudiness,  indicative  of  a  phosphate,  ensued.  To  be  still 
more  certain,  I  tried  the  converse  of  Dr.  Wollaston's  beautiful 
and  delicate  process  for  detecting  the  minutest  portion  of  mag- 
nesia ;  that  is,  I  dissolved  a  portion  of  the  crystals  in  nitric  acid, 
and  to  the  clear  solution  added  a  solution  of  nitrate  of  magnesia, 
and  to  the  mixture  an  excess  of  bicarbonate  of  ammonia. 
Letters  were  then  described  with  a  glass  rod  in  the  solution  on 
ihe  slip  of  glass,  and  the  mixture  slightly  warmed  over  the  lamp, 
tut  no  traces  whatever  were  discernible  on  the  glass.  .  A  com- 
parative experiment  made  with  a  similar  particle  of  phosphate  of 
copper  gave  distinct  and  strong  lines  on  the  first  impression  of 
the  heat. 

As  from  the  experiment  with  muriate  of  barytes,  a  sulphate 
appears  to  be  present,  a  portion  of  the  crystals  was  heated  in 
pure  water,  and  the  liquid  tested  with  muriate  of  barytes,  but 
no  precipitate  ensued ;  the  water  did  not  appear  to  have 
dissolved  any  thing ;  the  appearance  of  the  crystals  was  wholly 
unaltered.  1  could  not  detect  any  trace  of  lime,  magnesia, 
manganese,  or  iron,  in  the  crystals,  nor  any  decisive  indications 
of  alumina  or  silica ;  in  short,  nothing  but  copper  and  sulphuric 
acid ;  and  yet  they  appear  to  be  wholly  insoluble  in  water.  A 
particle  of  a  crystal  laid  in  a  drop  of  water  on  a  clean  polished 
bar  of  iron,  and  the  water  evaporated  to  dryness  left  no  trace  of 
copper,  nor  any  more  mark  than  another  drop  of  the  same  water 
evaporated  to  dryness  beside  it. 

Prussiate  of  potash  indicated  nothing  in  the  solutions  but 
copper. 

From  the  insolubility  of  tlie  crystals  in  pure  water,  and  their 
fine  green  colour,  it  can  hardly  be  doubted  that  they  must  con- 
tain something  else  besides  sulphuric  acid  and  oxide  of  copper ; 
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.but  what  the  ii 
must  leave  to 
larger  supply  of  the  crystals,  to  determine. 


he  ingredients  may  be  that  have  escaped  detection,  I 
must  leave  to  future  expenments,  if  hereafter  1  may  obtain  a 


P. S.  From  Bome  very  indecisive  appearances  that. occurred 
in  the  examination  of  the  globule  with  salt  of  phosphorus,  I  am 
inclined  to  think  that  alumina  or  silica,  or  both,  m^  be  consti- 
tuent parts  of  the  crystals ;  but  I  have  no  means  of  confirming 
or  disproving  the  conjecture. 


Article  II. 

On  the  Heat  produced  in/  Jiring  Gunpowder,  and  on  the  intense 
Heat  of  Blast-furnaces.    By  W.  T.  Haycraft,  Esq.* 

The  following  explanations  on  these  subjects  are  suggested 
by  Mr.  Haycraft,  towards  the  conclusion  of  his  paper  on  the 
"  Specific  Heat  of  Gases." 

The  increased  capacity  of  air,  when  under  lesser  degrees  of 
atmospheric  pressure,  has  been  properly  made  use  of  to  explain 
the  extreme  cold  which  exists  in  high  regions ;  and  its  decreased 
capacity  under  mechanical  pressure  also  satisfactorily  accounts 
for  the  heat  evolved  under  that  condition.  This  principle,  so 
far  as  I  know,  has  not  been  used  to  explain  one  cause  of  the 
intense  heat  produced  during  the  combustion  of  gunpowder  and 
other  explosive  mixtures.  If  we  reflect  a  moment,  however,  we 
shall  perceive  that  the  resistance  of  the  pressure  of  the  atmo- 
sphere to  the  expansion  of  the  nascent  gases  produced  by  the 
combustion,  will  cause  them  to  exist  in  a  state  of  greater  den- 
sity than  when  the  resistance  of  the  atmosphere  has  neen  Anally 
overcome.  It  is  during  this  state  of  potential  compression,  if  I 
may  use  the  term,  that  the  intense  heat  is  produced.  After  the 
first  explosion,  however,  the  gaseous  products  will  expand,  and 
then  there  will  necessarily  be  absorption  of  caloric,  and  conse- 
quently comparative  coldness  produced.  In  order  to  ascertain 
whether  there  is  a  permanent  evolution  of  caloric,  occasioned  by 
the  combustion  of  gunpowder,  I  made  the  following  experiment. 

Having  a  receiver  containing  528  cubic  inches,  filled  with 
water  of  a  temperature  of  52°,  placed  in  a  pneumatic  trough, 
the  surrounding  atmosphere  being  also  62°,  I  introduced  240 
inches  of  the  aeriform  nuids,  produced  during  the  combustion  of 
that  composition  of  gunpowder  which  is  used  for  pyrotechnical 
purposes.  After  the  explosion,  the  gas  in  the  upper  part  of  the 
receiver  had  acquired  a  temperature  of  nearly  54°,  and  the  water 
not  so  much.    This  expenment  shows  that  though   heat   is 
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evolved  io  ths  cODbnition  of  gunpowder,  its  quantity  m  not 
Dearly  so  great  a*  has  been  imagined.  Again,  if  wc  consider 
that  the  products  of  the  combustion  of  gunpowder  have  not,  by 
direct  experiment,  been  proved  to  have  a  greatei  specific  heat 
than  the  ingredients  of  that  composition,  the  phenomenon  of 
heat  being  produced  during  that  combustion  Bhould  not  be  ui^ed 
a«  an  objection  to  the  hypothesis  of  Black  and  Crawtbid. 
Indeed,  it  appears  very  pronable,  from  the  inspection  of  the 
Table  of  Specific  Heate  of  Different  Bodies,  that  those  elastic 
products  have  a  less  capacity  than  the  ingredients  of  gunpowder 
from  which  they  are  produced.  For  esample,  azote,  which 
composes  two-thirds  of  the  elastic  products,  has  a  capacity  of 
2669,  and  carbonic  acid,  comprising  one-third  of  the  products, 
if  my  experiments  are  to  be  trusted  to,  has  a  capacity  of  only 
1751,  water  being  10000.  Nitric  acid,  of  a  specific  gravity  of 
1354,  has  a  capacity  of  5760.  The  azote,  therefore,  ana  oxygen, 
which  is  produced  from  the  decomposition  of  one  of  the  ingre- 
dienta  forming  the  elastic  products  of  not  half  the  specific  heat 
of  that  ingredient,  should,  according  to  the  hypothesis  of  Black, 
evolve  heat.  This  might  take  place  even  if  we  make  allowance 
for  the  lesser  capacity  which  nitric  acid  has  in  its  state  of  on« 
of  the  ingredients  of  tne  nitrate  of  potash. 

The  same  condition  of  potential  compression  may  also  contri- 
bute to  the  intense  heat  which  takes  place  in  a  blast-furnace. 
This  heat  is  known  by  all  conversant  with  the  phenomenon  to  be, 
not  in  a  ratio  of  the  fuel  consumed,  but  of  some  compound  latio. 
This  may  be  explained  in  the  foUowing  manner :  1.  A  quantity 
of  air  is  forced  into  contact  with  the  coals  in  a  state  of  ignition, 
and  its  temperature  is  suddenly  raised  extremely  high.  %.  I|} 
this  condition,  were  it  not  for  the  pressure  of  the  atmosphere,  it 
would  become  as  suddenly  expanded.  3.  Had  this  expansion 
taken  place,  it  would  have  acquired  an  increased  capacity,  and 
would  consequently  have  absorbed  a  considerable  portion  of  the 
caloric  evolved  by  the  combustion,  tending  thereby  to  lessen  the 
capacity  of  the  heat.  4.  But  the  heated  air  being  prevented  by 
the  pressure  of  the  atmosphere  from  expanding  in  a  ratio  equal 
to  the  temperature  acquired,  the  absorption  of  caloric  is  lessened, 
and  a  greater  proportion  of  the  heat  of  combustion  is  rend^r^ 
free.  Thus,  although  the  total  quantity  of  caloric  evolved  at, 
and  consequently  to  combustion,  may  be  in  a  direct  ratio  of  the 
quantity  of  fuel  consumed ;  yet  the  intensity  of  the  therinomep 
trical  heat  at  the  moment,  and  at  the  place  of  combustion,  will 
he  greater  in  a  compound  ratio,  directly  ajs  the  pressure  of  the 
atmosphere,  and  inversely  as  the  times  of  expansion  of  th^  MT 
employed  in  the  blast.  These  times  are,  of  course,  inversely  oa 
the  intensity  of  the  blast.  The  the  rmo  metrical  heat  then,  at  th* 
moment  and  place  of  combustion,  will  be  in  a  compound  ratio  of 
the  quantities  of  fuel  coDsumed,  the  weight  of  the  atmosphere, 
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and  the  qnautity  of  air  employed  in  the  blaat  In  a  given  time. 
The  Bame  rule  will  hold  even  in  what  are  called  chimney  fur- 
naces; and  it  is  aBcertained  by  experience,  that  those  furnaces 
of  steam-engines  through  which  a  greater  quantity  oi  air  passes 
in  a  given  time,  consume  a  proportionally  less  quantity  of  fuel 
to  produce  the  same  effect.  Probably  blast-furnaces  might  be 
advantageously  employed  in  lessening  the  quantity  of  fuel  used 
for  those  valuable  machines. 

Although,  according  to  the  foregoing  experiment,  it  appears 
contrary  to  my  original  expectation,  that,  by  volume,  oxygen  gas 
has  the  same  specific  heat  as  carbonic  acid,  it  by  no  means 
follows  that  caloric  should  not  be  evolved  during  the  formation 
of  the  latter  by  combustion.  This  formation  does  not  consist  of 
a  conversion  of  oxygen  into  carbonic  acid,  but  of  a  union  of  two 
ingredients  into  a  compound,  having  an  absolute  capacity  for 
calorio  equal  to  one  of  the  ingredients  only,  namely,  the  oxygen 
gas ;  consequently  the  whole  absolute  heat  of  the  carbon  la  ren- 
dered free. 


Article  III. 

On  Subphosphuretted  Hydrogen  Gas.     By  Dr.  Thomson,  FRS. 
(To  the  Editors  of  the  Annals  qf  Phtlosopky.) 
GENTLEMEN,  Glaigov,  Sepl.  9,  1834. 

Ih  tlie  account  of  subphosphuretted  hydrogen  gas,  inserted  in 
the  last  number  of  the  Annals,  I  observe  a  mistake  into  which  I 
had  fallen  while  hastily  transcribing  the  account  from  my 
common-place  book.  I  have  misstated  the  specific  gravity  of 
hydrogen  gas.  The  statement  in  page  205  of  the  last  number 
should  have  been  aa  follows : 

"  Subphosphuretted  hydrogen  gas  i*  composed  of 

1  volume  hydrogen  gas 0-0694 

0-75  volume  phosphorus  vapour 0-6250 


So  that  its  specific  gravity  is  reduced  from  0-9027  to  0-6944,  and 
it  contains  just  nine  times  as  much  phosphorus  aa  hydrogen. 
It  may  be  reckoned  a  compound  of  4  atoms  hydrogen  and 
3  atoms  phosphorus." 

Your  noticing  this  error  in  your  next  number  will  much  oblige, 
Gentlemen,  yonrs  truly, 

Thomas  Thomson. 
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Article  IV. 
Right  Ascension    of  37    Stars  of  the   Greenwich 
Catalogue.    By  James  South,  FRS. 
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Article  V. 
On  the  Expansion  of  Liquids.    By  the  Rer.  J.  B.  Emmett. 
(To  the  Editors  of  the  Annals  of  Philotophy.) 
GENTLEMEN,  Grtat  Ouuburn,  Aug.  14,  18S4. 

If  the  temperatures  be  taken  in  arithmetical  progressioo,  the 
volumes  of  a.  liquid  at  those  temperatures  are  the  logarithms  of 
s  certain  series  of  numbers  in  arithmetical  progression,  which 
latter  are,  of  course,' the  reciprocals  of  a  series  of  numbers  in 
barmonical  progression.  This  estimate  is  sufficiently  accurate 
for  the  graduation  of  thermometers  which  require  the  true  scale, 
the  approximation  being  so  near  the  truth,  that  for  mercurial  or 
alcoholic  thermometers,  the  deviation  will  not  be  perceptible, 
except  very  near  the  boiling  and  freezing  points.  The  rigorous 
law  is  connected  with  some  mathematical  mvestigations,  which 
have  not  yet  been  published,  but  which  will  appear  as  soon  as 
my  health  will  allow  me  to  make  some  requisite  experiments  and 
calculations.  The  true  law  is  this  :  if  the  temperature  increase 
in  arithmetical  progression,  the  volumes  will  increase  according 
to  the  following  law,  an  increasing  geometrical  x  increasing 
srithmetical  progression.  As  the  common  difference  of  the 
latter  series  is  very  smaJl,  it  may  be  neglected,  except  for 
changes  near  to  the  two  points  named.  This  closely  coincides 
with  the  table  of  expansions  given  by  Br.  Thomson :  the  first 
column  is  the  temperature ;  the  second,  the  volume  of  the  liqsid 
from  the  above  tables;  the  third,  the  numbers  to  which  column2 
are  logarithms ;  the  fourth,  the  differences  of  the  successive 
numbers  of  column  3. 

Mercujy. 
Tetofexatiae.  Volomc.  Leg.  of  DiK  of  aumben, 

50° 100183   12594-6  a.Af> 

80  — 508   12603-98  „,SX 

110  — 813  12612-8     I.Q 

140  —1119  12621-7     1,1 

170  —1424  12630-6     ^l 

200  —1730  12639-5     ^     ■ 


Sulphuric  Acid. 

■  Temperature.  Volunie.  Iiog;,  of  DiAl  of: 

50*' 100000  12501-6 

80  806  12612-6  " 

110  —1540  12633-9  ' 

140   —2320  ......  12659-4   ' 

.170  —3116  12680-0  * 

200  -3911  ......  12703-1   * 


21-0 
21-3 
25-5 
20-6 
23-1 
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Nitnc  Acid. 
Tempeiatute.  Volume.  Log.  of  Diff.  Ot  Dumboti 

50*' 100000   12589-2 

80  —1530  12633-6 

no  —3196  12682-2 

140   —5132  12738-9 


.  44-4 
.  48-6 
.  46-7 


Water. 

Tonpentuie.  Vdume.  Log.  of  Difi*.  of  munbm. 

SO" 100023   12690-0  .q 

70   197    12594-0   T.^ 

90  — 694  12669-3   ^^ 

Aleohol. 

Temperature.  Volume.  Log.  of  Dim  of  nuBilMn. 

40° 100539    12604-8  „„  . 

60  —1688  12638-2  otf 

80  —2890   12673-3  i2\ 

100   ......  —4162    12710-4  "^  ^ 

On  account  of  tile  great  expansion  of  alcohol,  and  the  lowness 
of  its  point  of  ebullition,  the  expansion  arising  from  the  arithme- 
tical aeries,  which  has  to  be  multiplied  into  the  geometric,  is 
very  perceptible ;  in  all  the  others,  the  inequality  of  the  differ- 
ences in  the  fourth  column  is  less  than  the  inevitable  errors  of 
observation. 

To  show  the  comparative  expansions,  the  volumes  of  the 
liquids  should  not  be  equal  at  a  given  temperature,  but  should  be 
the  volumes  of  weights  which  are  proportional  to  the  atomic 
weights ;  then  the  above  numbers  will  enable  us  to  determine 
the  relative  quantities  of  caloric  contained  in  the  above  volumes. 

These  points  will  form  the  subject  of  a  separate  communica- 
tion. I  am,  Sec.  J.  B.  Euhett. 


Article  VI. 

Aeiount  of  a  new  Air  Pump.  In  a  I-etter  to  the  Editor  from 
Mr.  Joseph  H.  Patten.*  (With  a  Plate.) 
I  INCLOSE  for  your  inspection  the  draught  of  a  pneumatic 
pump,  which,  I  think,  will,  in  a  considerable  measure,  obviate 
the  defects  of  those  in  common  use.  The  construction  is  so 
simple  that  it  will  require  but  a  small  share  of  skill  or  ingenuity 
to  put  it  together,  and  it  will  be  less  liable  to  get  out  of  repair 
than  the  pumps  now  in  use.  The  valves  which  iu  other  macluiies 
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are  a  great  source  ofdifficulty,  may  be  made  laiger  and  stronger, 
and  toe  apertures,  of  course,  Viil  be  more  accurately  closed, 
^tbout  at  all  affecting  tbe  degree  of  exhaustion.  The  vapour 
arising  from  the  oil  necessarily  used  in  all  pneumatic  instru- 
ments, is  in  this  completely  excluded  from  the  receiver,  and  tbe 
vacuum  in  the  exhauster  being  torricellian,  that  in  the  receiver 
will  approach  as  near  to  it  as  the  elasticity  of  the  air  will  permit. 
The  glass  parts  of  the  instruments  can  be  obtained  from  any 
glass  house,  and  the  banel  (which  would  be  more  elegant  of 
glass)  can  be  made  at  any  steam-engine  or  gun  manufactory, 
and  a  clock,  maker  will  be  competent  to  construct  the  brass 
work.  The  subjoined  sketch,  although  not  drawn  by  an  adept 
in  tbe  art,  will,  I  hope,  give  you  an  idea  of  it.  It  repres'ents  a 
vertical  section  of  a  table  pump,  supposed  to  be  divided  directly 
through  the  centre,  with  one  half  of  the  wood  work,  to  which  it 
is  attached. 

It  is  a  number  of  months  since  I  first  thought  of  it;  I  then 
had  one  constructed  with  a  barrel  of  sheet  brass,  and  the  plate  of 
tbe  pujnp  of  tinned  iron;  it  was  very  coarsely  done,  and  the 
exhauster  was  filled  with  linseed  oil,  but  notwithstanding  its 
roughness,  it  far  exceeded  my  expectations.  I  have  never  yet 
been  able  to  get  an  iron  barrel,  as  it  cannot  be  procured  here, 
and  numerous  avocations  have  prevented  its  being  obtained 
elsewhere. 

Figs.  9  and  10  (PI.  XXXII)  correspond  in  their  lettering. 

In  fig.  9,  A  B,  C  D,  E  F,  represent  a  vertical  section  of  the , 
instrument,  G  is  a  barrel  of  cast  iron  or  glass,  screwed  firmly  to 
the  table  EF,  in  it  is  the  solid  piston  H  moved  by  the  rack 
work  I.  K  is  a  glass  globe  resting  upon  the  table  C  D,  of  a 
little  less  capacity  than  the  barrel  G  with  which  it  communi-  ■ 
cates  by  the  glass  tubes  L  and  M  firmly  cemented  into  the  piece 
N  and  into  the  bottom  of  the  barrel  G.  To  the  top  of  the  globe 
K  is  cemented  the  thick  cap  0,  through  which  are  made  two 
apertures,  into  one  of  which  is  screwed  the  stop-cock  P  com- 
municating with  the  plate  of  the  pump  R  ;  over,  the  other  aper- 
ture rests  the  valve  S  opening  into  the  atmosphere  (the  construc- 
tion is  seen  in  fig.  10),  In  tlie  globe  K  is  a  stiff  wire  ascending 
into  the  cock  P  a  short  distance,  and  on  it  is  screwed  the  valve 
T ;  the  other  end  descends  into  the  tube  L,  and  to  it  is  attached 
the  wooden  or  cork  ball  U,'  We  will  now  suppose  the  piston  H 
withdrawn,  and  the  barrel  G  filled  with  quicksilver ;  the  tubes 
L  and  M  being  open  will  be  filled  to  the  height  of  the  dotted 
line.  Put  the  piston  carefully  in  so  that  no  air  shaU  be  between 
it  and  tbe  mercury.  As  the  piston  descends,  the  mercury  rises, 
and  when  it  reaches  the  ball  U  it  fioats  it,  and  by  means  of  the 
wire  forces  the  valve  T  against  the  aperture  that  communicates 
with  tbe  receiver  R,  and  as  the  mercury  continues  to  rise,  the 
air  driven  before  it  has   no  way  of  escaping  but  through  the 
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-  valve  S.  The  piBton  is  now  at  the  bottom  of  the  barrel,  and  the 
globe  ia  full  of  mercury, — if  the  piston  be  now  drawn  up,  a 
vacuum  would  be  formed  in  the  barrel,  but  the  mercury  in  the 
globe  must  descend  as  it  is  above  the  level  of  the  piston  the 
whole  height  T,  and  the  vacuum  in  the  globe  K  would  be  Torri- 
cellian were  there  not  a  com  muni  cation  between  it  and  the 
receiver  R.  When  the  mercury  again  ascends  into  the  globe, 
it  expels  every  particle  of  air  provided  the  mercury  rises  into 

-  the  aperture  at  S  ;  and  to  ensure  this  the  cap  O  is  formed  into 
a  rim  so  as  always  to  supply  the  contraction  or  waste,  and  it  is 
admitted  towards  the  end  of  the  exhaustion  by  raising  the  valve 

•  S  with  the  finger.  The  air  is  admitted  through  a  hole  a  in  the 
'  cock  P,  a  section  is  shown,  tig.  1 1.  The  cap  0  should  be  strong, 
and,  if  brass,  should  be  coated  with  the  cement  used  in  attaching 
it  to  the  glass  (that  used  for  nautical  machines  is  best),  the 
gauge  may  be  attached  to  the  cap,  or  inclosed  in  the  receiver. 

The  stiff  wire,  with  the  valve  T  and  the  ball  U,  may  be 
entirely  removed ;  and  for  it  may  be  substituted  a  glass  tube 
open  at  both  ends  cemented  into  the  cock  P,  and  reaching 
almost  to  the  bottom  of  the  globe.  The  mercury,  when  it  rises 
to  the  lower  end  of  this  tube,  cuts  off  the  communication  with 
.  the  receiver.  This  will  perhaps  be  the  simplest  and  best  plan. 
It  may  be  made  a  double  pump  by  connecting  the  cap  0  with 
the  barrel  G,  as  on  the  dotted  Ime  b — one  valve  opening  iu  end 
one  out.  The  weight  of  the  mercury  will  be  no  objection  as  the 
machine  is  smalt— the  diameter  of  tne  globe  about  four  inches, 
the  height  of  the  barrel  about  eight,  and  the  whole  height  to  the 
plate  R,  Id  or  20  inches. 


Article  VII. 

lieplif  to  the  Remarks  of  X,  on  certain  Subjects  in  Mr.  DaitieH's 
Meteorological  Essays.     By  J.  F.  Daniell,  Esq, 

(To  the  Editors  of  tiie  Annals  of  Philosophy.) 
GBNTLKMEN,  '    Goacr-itrctt,  Stft.*,  IS'il. 

Yo  V  R  correspondent  X,  has  committed  a  great  mistake  in  his 
remarks  upon  my  work,  which,  as  having  found  its  way  into  the 
Annals  of  Fhilosophy,  it  may  not  be  unnecessary  to  correct. 

He  observes,  "  It  has  always  been  understood  that,  other 
circumstances  being  alike,  mercury  in  the  barometer  will  have  its 
attituds  affected  by  the  existing  temperature  in  no  other  way  than 
as  that  temperature  alters  its  specific  gravity."  It  is  scarcely 
worth  while,  perhaps,  to  remark  the  inaccuracy  of  this  expres- 
sion, but  the  fact  is,  the  altitude  of  the  mercury  m  the  barometer. 
New  Series,  vol.  viii.  s 
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in  meaEsuring  heights,  is  much  more  affected  by  the  alteration  in 
the  specific  gravity  of  the  air  by  the  existing  temperature,  than 
lay  that  of  the  metal.  He  proceeds,  "  So  that  whether  the  tube 
expand  or  contract,  or  were  it  possible,  do  neither,  whatever  the 
material  of  which  it  is  made,  whatever  its  sectional  form, 
equality  or  inequality  of  calibre,  still  the  abiolute  dilatation  and 
not  the  apparent  must  regulate  the  correction  for  difference  of 
temperature." 

It  IB  evident  that  X.  here  speaks  of  the  change  in  specific 
gravity  as  if  it  were  to  be  ascertained  by  weight,  and  not  by 
measure.  He  forgets  that  in  the  barometric  experiment  the 
only  way  in  which  the  result  is  affected  is  by  altersttion  of 
volume ;  which  alteration  of  volume  is  ascertained  by  measure. 
Kuw  as  this  measure  cannot  be  taken  upon  any  scale  which  is 
not  itself  liable  to  expansion  and  contraction  trom  changes  of 
temperature,  it  is  clear  that  the  alterations  of  the  latter  must  lie 
taken  into  account ;  so  that  if  the  expansion  of  the  mereurv  be 
measured  upon  brass,  the  absolute  dilatation  per  degree  of  the 
former  must  be  taken  minus  that  of  the  latter,  or  if  it  be  com- 
pared with  glass,  minus  that  of  the  glass. 

I  shall  leave  MM.DuIongand  Petit,  whom  your  correspondent 
asserts  are  so  "  egregiously  wrong,"  to  defend  themselves, 
should  they  think  it  worth  while,  being  perfectly  assured,  in  my 
own  mind,  that  they  are  fully  competent  to  the  task ;  and  I  have 
not  much  doubt  that  even  M.  Biot  would  be  able  to  rescue  him- 
self from  the  imputation  of  having  made  "  a  false  conclusion 
front  his  own  premises." 

With  regard  to  the  filtration  and  distillation  of  mercury,  I 
must  beg  to  assure  X.  that  notwithstanding  his  knowledge  of 
that  metal  "  derived  from  a  peculiar  application  of  it,"  he  may 
acquire  much  further  information  by  inquiry  of  any  competent 
workman. 

If  I  shall  have  succeeded  in  making  myself  intelligible  to  X. 
I  may,  perhaps,  be  permitted  lo  hope,  that  he  will  see  the  pro- 
priety of  hereafter  excluding  from  scientific  controversy  such 
expressions  as  that  of  "  mere  drivelling," 

I  remain,  Gentlemen,  with  great  esteem, 

Yours  faithfully, 

J.  F.  Daniell. 
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Akticlb  VIII. 

l!few  Retearches  onthe  Sulphuric  Acid  of  Saxony.  ByM.Buasy.* 

We  have  eiveo  an  account  in  the  present  number  of  the 
Annah  (p.  50f),  ofM,  Bussy'e  experiments  on  anhydrous  sul- 

Jihurous  acid.  He  has  lately  examined  the  properties  6f  the 
uming  sulphuric  acid  from  Nordhausen,  which  is  prepared  by 
the  distillation  of  green  vitriol  pre viou sly  deprived  of  its  water 
of  crystallization.  The  results  which  M.  Bussy  obtained  confirm 
the  statement  given  by  Dr.  Thomson  (System,  vol.  ii.  p.  1 13), 
that  the  fuming  property  of  tlie  Nordhausen  acid  is  owing  to 
its  containiug  a  portion  of  anhvdrous,  or  absolutely  pure  sulphuric 
«cid,  which  may  be  separated  by  distillation.  The  properties  of 
the  anhydrous  sulphunc  acid  (which,  as  our  readers  know,  ie  a 
crystalline  solid),  as-  detailed  by  M,  Bussy,  agree  very  nearly 
with  the  account  given  of  it  by  Dr.  Thomson.     We  proceed  to 

S'ye  a  short  extract  of  the  most  important  and  novel  parts  of 
.  Bussy's  researches. 

The  Nordhausen  acid  boils  at  first  at  a  temperature  between 
104"  and  122'  Fahr.  A  portion  flies  ofFin  thick  vapouM,  and 
when  these  pease  to  come  over,  a  very  considerable  increase  of 
heat  is  requisite  to  maintain  the  ebullition  of  the  liquid,  which 
is  now  reduced  to  the  state  of  common  sulphuric  acid. 

When  the  anhydrous  acid  is  exposed  to  the  tiir,  a  portion 
evaporates  at  ordinary  temperatures,  and  the  remainder  gra- 
dually attracts  moisture,  apd  is  converted  into  common  liquid 
Bulphuric  acid ;  it  chars  vegetable  substances,  such  as  paper 
ana  wood,  the  instant  it  comes  in  contact  with  theoi.  No  gas 
is  disengaged  by  -the  action  of  the  concrete  acid  on  water ;  and 
M.  Bussy  ascertained  that  it  is  perfectly  anhydrous  by  passing 
its  vapour  over  caustic  barj'tes,  shghtly  heated  in- a  glass  lube, 
co)inected  with  a  mercurial  apparatus;  a  lively  incandescence 
of  the  whole  mass  ensued,  but  neither  sulphurous  aeid  nor  any 
other  gas  was  given  out.  Nothing  but  sulphate  of  barytas  was 
formed,  perfectly  free  both  from  sulphite  and  sulphuret.  By  tho 
mean  of  three  experiments,  100  parts  of  concrete  acid  gave 
368*6  parts  of  sulpbate  of  barytes,  wfaich  ia  composed  of  78 
parts  of  base  united  to  40  parts  of  dry  sulphuric  acia ;  therefore 
the  concrete  acid  must  have  contained  97'Jj  parts  per  cent,  of 
real  acid,  and  2'2  water.  But  the  smallest  proportion  in  which 
water  can  combine  with  dry  sulphuiic  acid  in  that  of  9  :  40,  and 
100  parts  of  such  acid  contain  i  ^'36  parts  of  water  ;  conse-, 
quenily  the  concrete  acid  contains  none  thnt  properly  belongs 
to  ita  eomposition;  and  the  minute  quantity  of  2*2  per  cent. 
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must  be  ascribed  to  the  unavoidable  errors  of  expenmeDt,  and 
the  impossibility  of  preventing  the  concrete  acid  from  attracting 
some  moisture  during  the  course  of  it. 

The  anhydrous  acid  liquefies  at  about  66°  Fahr.;  it  is  more 
fluid  than  common  sulphuric  acid,  and  has  a  high  refractive 
power ;  at  the  above  temperature  its  specific  gravity  is  1'97. 
To  preserve  it  in  the  liquid  form,  it  must  be  kept  at  the  temper- 
ature of  77°  Fahr ;  below  that  point  silky  tufts  are  seen  to  form, 
and  the  liquid  SOOD  becomes  quite  solid ;  when  it  has  once 
assumed  that  state  it  is  difficult  to  remelt  it,  for  the  portions 
which  receive  the  first  impression  of  the  heat  are  volatilized  and 
lift  up  the  incumbent  mass,  sometimes  throwing  it  out  of  the 
vessel  to  the  manifest  danger  of  the  operator.  It  may,  however, 
be  liquefied  by  the  assistance  of  a  slignt  pressure. 

Anhydrous  sulphuric  acid  dissolves  iodme,  with  which  it  forms 
a  greenish  blue  solution. 

Action  of  Heat  on  Sulphate  of  Iron,  and  the  other  Sulphates 
decomposatle  by  Heat. 

When  crystallized  protosulphate  of  iron  is  exposed  to  the 
action  of  heat  in  close  vessels,  it  first  loses  its  water  of  crystal- 
lization, which  amounts  to  about  45  per  cent,  and  becomes  a 
ivhite  anhydrous  protosulphate,  composed  of  38*96  of  sulphuric 
acid  and  26'04  ot  protoxide  of  iron.  If  the  heat  be  contmued, 
sulphurous  acid  is  disengaged,  and  then  very  thick  and  sufibcat- 
ing  vapours,  which  act  on  mercury  ifwe  attempt  to  collect  them 
over  that  fluid ;  to  prevent  which  it  is  necessary  to  wash  the  gas 
before  it  is  collected. 

"  The  apparatus  which  I  use  consists  of  a  glass  retort,  wliose 
beak  is  drawn  out  by  the  lamp,  and  passes  into  a  vessel  filled 
with  distilled  water  at  122°  Fahr.  From  this  vessel  proceeds  a 
bent  tube,  which  passes  under  a  jar,  filled  with  and  inverted 
over  mercury. 

"  By  gradually  heating  the  retort  to  redness,  at  first  only  sul- 
phurous acid  gas  comes  over;  after  a  short  time  it  is  mixed 
with  a  certain  quantity  of  oxygen,  which  continually  increases 
to  the  end  of  the  operation.  The  collected  gas,  when  examined 
by  potash,  is  found  to  consist  of  two  parts  of  sulphurous  acid 
gas  and  one  of  oxygen.  The  water  contains  some  sulphuric 
acid,  and  peroxide  of  iron,  sometimes  still  retaining  a  littje  sul- 
phuric acid,  remains  in  the  retort," 

What  passes  in  this  operation  is  thus  explained  ; — "  At  firsta 
portion  of  the  sulphuric  acid  is  decomposed  into  sulphurous 
acid  and  oxygen,  which  raises  the  iron  to  the  maximum  of 
oxidation;  another  portion  is  volatilized,  undecomposed,  and 
dissolved  by  the  water;  and  a  third  portion  is  decomposed  by 
the  heat  into  two  volumes  of  sulphurous  acid  and  one  volume  of 
osygen." 
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"  If  the  persul{ibate  of  iron  be  employed,  aulphurouB  acid  and 
oxygen  gsses  are  obtained  from  the  first,  in  the  propoltioo  of 
two  to  one,  and  the  white  vapours,  whose  solution  in  water  con- 
stitutes sulphuric  ecid,  are  evolved  at  the  same  time." 

To  ascertain  ifthe  sulphuric  acid  be  disengaged  as  sach  from 
the  sulphate,  or  formed  by  its  contact  with  me  water,  the  same 
apparatus  was  used,  except  that  the  water  vessel  -was  replaced 
by  a  small  perfectly  dry  matrass,  immersed  in  a  mixture  of  ice 
and  salt,  and  having  a  beat  tube  for  the  escape  of  the  inconden- 
sible  gases.  The  heat  was  applied  as  before  i  oxygen  gas  was 
given  off  during  the  whole  process,  but  no  aensible' quantity  of 
sulphurous  acid,  and  very  few  white  vapours.  After  the  opera- 
tion, the  matrass  contained  a  colourless,  transparent  liquid,  of 
the  specific  gravity  of  1*85;  it  gave  off  excessively  abundant 
white  vapours,  and  by  exposure  to  the  air  a  portion  of  it  evapo- 
rated, and  the  rest  crystallized.  The  crystals,  which  were  at 
first  op a<]ue,  afterwards  became  transparent,  and  finished  by 
melting  into  liquid  sulphuric  acid.  When  left  in  an  open  vessel, 
in  which  the  air  could  not  readily  be  renewed,  it  sublimed,  and 
crystallized  like  benzoic  acid  ;  placed  in  contact  with  water  it 
produced  strong  explosions,  sulphurous  acid  was  disengaged, 
and  the  liquid  contamed  sulpbunc  acid ;  the  addition  of  concen- 
trated sulphuric  acid  also  occasions  a  great  evolution  of  8ulphui> 
ous  acid  gas  ;  if  the  acid  be  cautiously  added,  and  in  small 
quantity,  transparent  crystals  are  obtained ;  lastly,  when  this 
acid  is  passed  in  the  state  of  vapour  over  previously  heated  caustic 
barytes,  it  is  converted  into  sulphate  and  sulphuret. 

"  All  these  properties  led  me  to  suppose  that  this  substance 
might  be  hyposulphuric  acid,  which  was  converted  by  contact 
with  water  9r  salifiable  bases  into  sulphuric  and  sulphurous  acid; 
but  I  soon  found  that  it  is  merely  a  mixture  of  those  two. 
When  distilled,  and  the  product  received  in  a  cooling  mixture, 
the  liquid  boils  at  a  temperature  between  37"  and  39°  Fahr.  If 
the  products  be  received  separately,  what  comes  over  at  first  at 
a  low  temperature  is  merely  liquid  sulphorous  acid,  scarcely 
exhaling  any  white  vapours,  and  wholly  convertible  into  gas,  at 
common  temperatures,  with  the  peculiar  odour  of  sulphurous 
acid.  If  the  distillation  be  stopped  when  the  first  portion  has 
coue  over,  the  remainder  crystallizes  in  small  delicate  needles, 
and  has  all  the  characters  of^  anhydrous  sulphuric  acid.  Alum, 
and  the  sulphates  of  copper,  zinc,  and  aatimony,  and  generally 
all  the  sulphates  decomposable  by  heat  give,  by  umilar  treat- 
ment, simUar  results." 

This  fuming  liquid  dissolves  indigo  instantly  without  the 
application  of  heat,  and  affords  a  magnificent  purple  solution, 
precisely  similar  in  colour  to  the  vapour  of  indigo.  When  the 
purple  solution  is  exposed  to  the  air,  it  attracts  moisture,  the 
acid  becomes  common  snlpfaurio  acid,  and  th«  sototion  tarns 
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blue :  the  lAtne  effect  ia  produced  by  the  addiiion  of  eDiurfton 
tulphuric  acid )  the  liquid,  however,  ftlways  rctaias  x  senaibls 
tint  of  rod,  eftpeoially  when  Been  by  tmnamitbed  light. 

Of  the  Manner  of  obtaining  the  Fuming  Acid  of  Saxony. 

"  We  have  aeeti  that  the  Kordhausen  acid  differs  (Vom  th« 
feotDlUon  by  containiag  a  larger  proportion  of  real  add,  and  that 
the  anhydrous  acid  may  be  obtained  by  the  distillation  of  dry 
fulphttte  of  iron  ;  consequently  we  may  obtain  the  acid  of  every 
degree  of  strength,  by  properly  receiving  the  products  of  that 
distillation." 

By  distilling  persulphate  of  iron,  in  the  manner  already  de- 
Bcribedf  and  receiving  the  product  in  distilled  water,  an  acid  was 
obtained,  which  tnarEed  20"  of  Beaume's  areomet«r(=i  specific 
gravity  of  about  1-167).  By  frequent  repetitions  of  the  process, 
and  always  condensing  the  vapours  in  the  same  liquid,  an 
exceedingly  fuming  acid  was  obtained,  similar  to  that  from 
Nordhausen  in  all  respects,  except  in  colour.  But  tha  most 
economical  method  ul  preparing  the  Nordbausen  acid  is  to 
receive  the  product  of  the  distillation  of  sulphate  of  iron  in  com- 
mon sulphuric  acid  of  the  specitie  gravity  of  l-ii44. 

But  id  Operating  on  a  large  scale,  a  difficulty  occurs  when  we 
ttttempt  to  pass  the  vapours  into  common  sulphuric  acid,  from 
their  corrosive  action,  assisted  by  the  necessary  pressure,  on  the 
lutes  and  joinings  of  the  apparatus ;  for  if  pressure  be  not 
employed,  a  large  portion  of  the  sulphuric  acid  is  carried  off  by 
the  sulphurous  acid  and  oxygen  gases,  which  are  disengaged  at 
the  same  time,  but  not  condensed. 

"To  obviate  this  inconvenience  as  far  aa  possible,  the  appa- 
ratus should  be  so  constructed  that  the  vapours  may  be  disen- 
gaged through  a  narrow  orifice,  and  their  points  of  contact  with 
3ie  acid  multiplied.  For  this  purpose,  I  use  a  retort  with  an 
adopter,  the  end  of  which  is  slightly  drawn  out;  to  this  1  adapt 
a  quilted  receiver,  and  to  that  a  tubulated  one.  The  acid  to  be 
saturated  is  put  into  these  receivers.  Operating  in  this  way,  20 
parts  of  desiccated  sulphate  of  iron  converted  7'5  parts  of  com- 
mon, into  10  parts  of  Very  fuming  sulphuric  acid. 

"  When  a  lai^e  excess  of  sulphuric  Vapours  are  passed- into 
common  acid,  in  order  to  have  it  as  Concentrated  as  possible,  il 
is  obtained  CrystalliEed  at  common  temperatures  in  tine,  transpa- 
rent,  very  fuming  crystals.  It  is  difficult  to  ascertain  their  speci- 
fic gravity,  but  L  fiiund  that  of  the  supernatant  liquid  to  be 
l'9li7,  which,  I  helieVe,  is  less  than  it  would  be  if  it  were  per- 
fectly free  fVom  a  portion  of  sulphurous  acid. 

"  I  placed  common  sulphuric  acid,  specific  gravity  1'846,  in 
a  flasli,  and  poured  over  it  liquid,  anhydrous  sulphurous  acid, 
and  slightly  agitated  the  two  liquids ;  aportiob  Of  me  anlpbnrdas 
iieid  dimolved,  vaA  the  rfst  routined  oa  tbe  sorflwe,  *fth?if^ 
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mixing  with  the  sulphuric  acid ;  but  by  continuing  the  agitation 
a  portion  of  the  sulphurous  acid  was  interfused  amongst  the 
sulphuric,  and  gave  it  that  aort  of  opacity  which  oil  imparts  to 
water.  By  repose,  the  acids  separated  again,  the  sulphurie 
subsiding  aud  resuming  its  transparency.  After  the  operation, 
the  sulphuric  acid  had  a  strong  odour  of  sulphurous  acid;  its 
specific  gravity  was  diminished,  and  it  exhaled  no  white 
vapours.' 

The  density  of  the  Nordhausen  acid  should  exceed  that  of 
66°  of  Beaume's  hydrometer  (=  specific  gravity  1-848),  itshould 
be  as  high  as  68*  (=  about  specific  gravity  1'900). 

"  Although  the  fuming  sulphuric  acid  be  not  much  employed, 
it  would  probably  come  into  more  frequent  use  if  it  could  be 
obtained  at  a  lower  price  ;  for  it  possesses  very  valuable  proper- 
ties, especially  to  the  manufacturer  of  dyed  cloths,  and  to  dyers 
in  general;  since  it  dissolves  a  much  larger  quantity  of  indigo 
than  the  common  acid,  and  is  very  superior  in  regard  to  its 
acidity;  and,  as  in  many  cases,  this  acid  solution  of  indigo 
cannot  be  employed  on  account  of  its  action  on  the  cloth,  or  the 
other  colours,  it  is  converted  into  acetate  of  indigo  by  precipitat- 
ing the  sulphuric  acid  by  means  of  acetate  of  lead.  It  is 
obvious,  therefore,  that  ^  must  be  extremely  advantageous  to 
dissolve  the  greatest  possible  quantity  of  indigo  in  a  given  quan- 
tity of  acid." 

"  It  results  from  what  has  been  stated  above, 

"  1 .  That  the  fuming  sulphuric  acid  of  Nordhausen  is  merely 
common  acid,  containing  a  certain  quantity  of  anhydrous  acia, 
to  which  it  owes  its  characteristic  properties  ;  that  the  sulphur- 
ous acid  is  only  an  accidental  ingredient,  and  does  not  esseo- 
tially  affect  its  properties. 

"  2.  That  the  anhydrous  acid  may  be  separated  by  distilln- 
tion,  and  that  it  possesses,  amongst  other  remarkable  proper- 
ties, that  of  forming  a  red  solution. of  indigo. 

"  3.  That  all  the  sulphates,  decomposaole  by  heat,  give  off 
oxygen,  sulphurous  acid  and  sulphuric  acid,  which  is  essentially 
characterized  by  the  white  vapours  that  are  produced  during  the 
decomposition. 

"  4.  That  all  those  sulphates  may  be  used  in  preparing  both 
the  common  and  the  fuming  sulphuric  acid,  by  means  of  the 
process  which  has  been  described  above." 
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Article  IX. 

Remarks  on  the  Construction  of  Vessels.    By  Col.  Beaufoy,  FRS. 
(To  the  Editors  of  the  Annals  of  Philosophy.) 
DEAR  silts,  Buthey  Heath,  Stanoiore,  Sept.  13,  I8«4. 

The  readers  of  the  Amiah  of  Philosophy  will  be  gratified  to 
learu,  that  the  Admiralty,  in  addition  to  the  improrements 
already  introduced  into  the  navy,  have  gi?en  orders  tor  building 
three  vessels  (the  Orestes,  Ch3r.ipion,  and  Pylades)  upon  ditFer- 
ent  principles,  suggested,  I  believe,  by  Prof.  laman,  Capt. 
Hayes,  R.  N.  and  Sir  Robert  Seppings.  As  these  ships  have 
nearly  equal  length,  breadth,  and  tonnage ;  *  and  as  great  theo- 
retical knowledge  and  ability  will  be  exercised  in  giving  to 
every  vessel  that  form  which  each  individual  considers  the  most 
advantageous;  much  valuable  information  for  the  future 
advancement  of  naval  architecture  may  be  expected  from  the 
above  collision  of  intellect. 

When  these  ships  proceed  to  sea  for  the  purpose  of  comparing 
their  respective  qualities,  it  is  possible  considerable  difierence 
will  be  found  in  their  sailing.  This  inequality  may  proceed  from 
dissimilarity  in  the  length  of  the  masts  and  yards,  and  conse- 
quently in  the  size  of  tne  sails.  The  bow  of  one  may  be  better 
adapted  than  the  others  for  dividing  the  water,  or  the  after  part 
may  possess  a  more  efficacious  shape.  The  stowing  of  the  bal- 
last, the  smoothness  of  the  bottoms,  or  superiority  of  seaman- 
ship,  will  also  severally  produce  a  disagreement  in  their  rates  of 
sailing.  The  latter  point  can,  however,  be  detected,  by  chang- 
ing the  officers  from  ship  to  ship.  An  alteration  in  the  distribu- 
tion of  the  ballast  will  produce  a  correspondent  fluctuation  in  the 
merits  of  each  vessel;  the  best  sailor  becoming  worse,  and  the 
dull  better  ;  but  with  respect  to  the  fore  and  afLer  bodies,  how 
far  the  particular  form  of  each  contributes  to  the  fast  saihng,  it 
will  be  impossible  to  judge  from  want  of  sufficient  knowledge  of 
the  resistance  of  non-elastic  fluids.  This  branch  of  mechanical 
science  being  very  imperfectly  understood,  it  cannot  be  expected 
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that  tbe  shape  of  vessels  can  be-advantageously  altered,  uotil 
the  improvement  is  fouaded  on  the  solia  basis  of  experimeDt. 
Then,  and  not  before,  constructors  will  be  able  to  give  satisfac- 
tory reasons  for  adopting  one  form  in  preference  to  another. 

To  place  in  a  conspicuous  point  of  view  the  various  opinions 
which  writers  on  naval  subjects  entertain  respecting  the  resist- 
ance of  water.  I  will  commence  with  the  remarks  of  Monsieur 
Romme,  Correspondent  de  TAcadeinie  des  Sciences  de  Paris, 
et  Pfofesseur-Royal  de  Navigation  des  Eleves  de  la  Marine. 
This  gentleman,  in  the  year  1787,  published  a  quarto  book  on 
naval  affairs ;  and  therein  states,  that  the  resistance  a  vessel 
meets  when  sailing  is  almost  independent  of  the  form  of  the 
bow ;  the  impulse  of  the  water  being  the  same,  provided  the 
greatest  vertical  section  remains  unaltered.  And  this  theory  is 
represented  as  confirmed  by  experiment,  made  with  two.  models 
of  a  seventy-four  gun  ship  ;  one  model  had  the  bow  formed  in 
the  usual  manner  with  curved  lines;  the  Other  had  a  similar 
midship  bend,  but  the  bow  consisted  of  strait  lin^s  ;  yet  not- 
withstanding this  great  dissimilarity  of  shape,  both  were  equally 
resisted  when  movmg  with  equal  celerity.  M.  Rgmme  could 
not  discover  that  these  models  experienced  more  or  less  resist- 
ance when  either  the  stern  or  bow  went  foremost ;  nor  was  any 
alteration  effected  when  the  vessels  were  cut  in  two,  and  the 
head  of  one  joined  to  the  tail  of  the  other. 

Mr.  Stalkartt,  in  his  Treatise  on  Ship  Building,  recommends 
the  segment  of  a  circle  as  best  adapted  for  dividing  the  water ; 
and  others  prefer  tbe  parabola.  Such  contrariety  of  opinions 
only  prove  how  little  we  know  on  the  subject ;  «ind  the  import-, 
ance  of  establishing  some  more  correct  rule  for  drawing  the 
water-lines  of  vessels,  than  the  mere  fancy  of  the  draughtsman. 

The  tonnage  of  the  Royal  navy  in  round  numbers  may  be 
estimated  at  450,000;  the  expense  of  building,  taking  one 
vessel  with  another  at  20/.  per  ton;  the  value  of  all  at  nine  mil- 
lions. To  the  expense  of  the  hulls  must  be  added  the  cost  of 
tbe  masts,  yards,  sails,  cordage,  and  many  other  et  ceteras, 
requisite  for  the  equipment ;  this  doubles  the  amount,  making 
18,000,000  for  the  primary  sum  laid  out  on  men  of  war.  The 
durability  of  the  ships  in  time  of  peace  may  he  now  calculated 
at  14  years;  during  war  at  10  years;  the  average  is  12 years.^ 
consequently  ], 500,000/.  of  money  is  annually  expended  in 
keeping  these  bulwarks  of  the  nation  in  an  efficient  state. 

Every  one  nill  assent  that  the  construction  of  such  costly 
machines  should,  in  tlie  first  instance,  be  as  perfect  as  possible ; 
hence  arises  the  question,  how,  and  at  what  expense,  is  so  desir- 
able an  end  to  be  accomplished?  The  increase  of  viW^''  P^^'' 
of  the  annual  expenditure,  would  secure  this  point ;  for  the 
application  of  the  comparatively  small  sum  of  1000/.  in  making 
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a  complete  Bet  of  oxperimenU,  in  all  probability,  woald  be 
attended  with  most  beneficial  results  for  the  future  conBtnictioa 
of  ships. 

Let  it  be  borne  in  mind  the  sums  of  money  which  are  year 
after  year  laid  out  to  encourage  a  superiority  of  (ar  less  moment 
to  tiie  United  Kingdom  than  the  excellence  of  the  navy  :  there 
are  plates,  aweepatakes,  and  purees,  for  breeding  fleet  horses  ; 
in  R  national  point  of  view,  it  is  of  little  consequence  whether 
the  average  rate  of  a  racer  be  37  or  38  miles  in  the  hour ;  but 
widely  ditreretit  is  the  case,  if  the  sailing  of  our  men  of  war  be 
increased  one  knot,  or  half  a  knot,  in  the  same  space  of  time. 
By  Buch  improvement  an  enemy's  fleet  may  be  taken,  or  an 
islaod  captured^  or  a  colony  preserved ;  and  who  would  not 
rather  read  in  the  Gazette  a  dispatch  from  an  Admiral,  stating 
that  in  consequence  of  the  superior  sailing  of  his  fleet  he  had 
come  up  with,  and  captured  the  enemy,  than  peruse  in  the 
public  papers  that  at  Nesvtnarket,  or  any  other  celebrated  racing 
ground,  after  a  well  contested  run,  one  horse  was  declared  the 
winner  by  half  a  neck,  and  the  prize  adjudged  accordingly. 

If  the  union  of  capacity  with  quickness  of  sailing  be  deemed 
impracticable,  the  error  of  such  opinion  is  fully  demonstrated  by 
retereace  to  the  engravings  accompanying  a  work  on  the 
Elements  and  Practice  of  Naval  Architecture,  by  Mr.  David 
Steel ;  who  there  gives  the  draught  of  a  London  trader  particu- 
larly distinguished  for  capacity  and  velocity; — a  circumstance 
the  more  remarkaltle  in  a  merchantman,  as  the  variety  of  the 
cargoes  would  be  tantamount  to  alteration  of  stowage ;  and 
consequently  if^the  same  vessel,  under  such  circumstances, 
continues  to  remain  a  prime  sailor,  it  is  evident  this  superiority 
depends  on  the  curves  that  divide  the  water. 

Piscoveries  are  continually  making  in  chemistry,  magnetism, 
and  galvanism  ;  improvements  are  introduced  in  chronometers, 
and  mathematical  instruments  ;  alt  these  advantages  proceed 
either  from  experiment  or  observation,  and  it  only  requires  the 
powerful  influence  of  my  Lord  Melville,  to  expel,  by  similar 
means,  the  mist  that  at  present  envelopes  the  science  of  hydro- 
dynamics ;  and  to  place  this  neglected  branch  of  knowledge  in 
the  elevated  situation  it  so  justly  merits  from  its  importance  to 
a  maritime  nation.  I  remain, 

Dear  Sirs,  yours  very  truly, 

Mask  Bbaufot. 
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ASTICLB  X. 

Description  of  a  Process  for  making  Damasked  Steel. 
By  W.  Breant.* 

It  ajipeared  from  M.  Breant's  former  experiments,  pttblished 
in  the  "  Bulletin  de  USocieted'Encouragement,"  for  lS2!,thftt 
the  watered  or  wavy  appearance  on  the  eastern  damasked  ateel 
is  not  mechanically  produced,  but  the  result  ofa  particular  com-' 
position,  and  he  has  at  length  ascertained  that  it  is  owing  to  an 
increased  quantity  of  carbon  incorporated  with  the  steel  beyond 
the  proportion  contained  in  the  common  sorts.  According  to 
this  chemist,  the  effect  depends  on  tn>o  states  of  combination  in 
which  the  carbon  exists  in  the  steel,  and  numerous  esperirnents 
have  enabled  him  to  give  the  rules  for  several  processes  for  the 
manufacture  of  different  kinds  of  cast  steel, 

"  The  watered  (muiree)  surface  of  the  oriental  sabres  has  led 
to  the  supposition  that  they  are  made  from  what  is  called  stvff 
(eioffe),  that  is  a  bundle  of  steel  bars,  or  wires,  forged  and 
welded  together,  and  twisted  in  different  directions. 

"  A  long  series  of  experiments  has  taught  me  that  the  sub- 
stance of  the  oriental  damask  is  a  fused  steel,  more  loaded  with 
carbon  than  our  European  steels,  and  in  which,  by  means' of  a 
proper  management  in  the  cooling,  a  crystallization  of  two  dis- 
tinct compounds  of  iron  and  carbon  is  affected. 

"  This  separation  is  the  essential  condition  ;  for  if  the  fused 
matter  be  suddenly  cooled,  as  is  the  case  when  cast  into  small 
ingots,  no  appearance  of  damask  is  perceptible ;  it  la  unly  to  be 
discovered  by  using  a  magnifying  lens. 

"  Iron  and  carbon  form  at  least  three  distinct  compounds; 
steel,  which  is  at  one  of  the  extremities  of  the  series,  contains 
but  a  veiy  small  proportion  (1-1 00th)  of  carbon;  plumbago,  on 
the  contrary,  contains  from  12  to  IS  times  more  carbon  than 
iron.     Black  and  white  cast  iron  hold  the  middle  place." 

As  bodies  combine  chemically  Only  in  definite  proportions,  if 
in  making  steel  there  be  a  deficiency  of  carbon,  a  portion  of  the 
iron  will  remain  merely  in  a  state  of  mixture  with  the  steel  that 
is  formed,  the  quantity  of  the  latter  depending  on  tha  quantity 
of  combined  carbon ;  and  On  tooling  the  mass  slowly,  the  more 
fusible  particles  of  steel  will  have  a  tendency  to  unite  together, 
and  Separate  from  the  iron.  This  alloy,  therefore,  will  show  a 
damasked  surface,  but  it  will  be  white,  ill  defined,  and  the  metal 
being  mixed  with  iron  will  not  be  capable  of  much  hardness. 

The  exact  proportioQ  of  catbon  requisite  to  convert  &U  the 
iroa  into  steel  will'  give  a  homogeneoaa  masa ;  and  const- 
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quently  no  separation  of  distinct  compounde  caa  take  place  on 
cooling.  "  But  if  the  carboa  be  in  slight  excess,  the  whole  of 
the  iron  will  first  be  converted  into  steel  ;  then  the  free  carbon 
whicti  remains  in  the  crucible  will  combine  in  a  new  proportion 
with  a  part  of  the  fused  steel  already  formed,  and  there  will  thus 
be  two  distinct  compounds,  pure  steel,  and  carburetted  or  cast 
steel.  These  two  compounds,  at  first  indiscriminately  mingled 
t<^ether,  will  tend  to  separate  as  soon  as  the  liquid  matter  is  at 
rest,  and  crystallization  will  ensue,  during  which  the  molecules 
of  ihe  two  compounds  will  arrange  themseiveB  according  to  ~ 
their  respective  affinities  and  weights. 

"  If  we  dip  a  blade  made  of  steel  thus  prepared  in  acidulated 
water,  a  very  evident  damask  will  be  developed,  in  which  the 
portions  of  pure  steel  will  be  black,  and  those  of  the  carburetted 
will  remain  white,  because  the  acidulated  water  does  not  so 
readily  lay  bare  the  carbon  of  the  carburetted  steel  as  of  the 
pure. 

"  It  is,  therefore,  to  the  irregular  division  of  the  carbon  by  the 
metal,  and  the  formation  of  two  distinct  compounds,  that  the 
production  of  the  damasked  surface  is  to  be  attributed,  and  it  is 
obvious  that  the  more  gradually  t)ie  mass  is  cooled,  the  lai^er 
will  be  the  veins  of  the  damask.  It  is,  perhaps,  for  this  reason, 
that  we  shouldavcid  fusing  the  substance  in  too  great  amass,  or 
at  least  that  some  hmit  snould  be  observed  in  tne  process  ;  in 
support  of  which  opinion  1  may  quote  Tavernier,  who  has  given 
in  his  "  Voyage  en  Perse"  some  information  as  to  the  size  of 
the  balls  of  steel,  which,  in  his  day,  were  used  in  making  the 
damasked  blades. 

"  TTie  steel  capable  of  being  damasked  comes,  says  he,  from 
the  kingdom  of  Golcooda  ;  it  occurs  in  commerce  in  masses  of 
the  si'^  of  a  halfpenny  loaf;  they  are  cut  in  two  to  see  if  they  be 
of  good  quality,  and  each  half  makes  one  sword  blade. 

"  From  this  account  it  is  evident,  that  this  Golconda  steel 
was  in  buttons  like  woolz,  and  that  each  button  could  not  have 
weighed  more  than  five  or  six  pounds. 

"Tavernier  adds,  that  if  tnis  steel  were  tempered  by  the 
European  processes,  it  would  be  as  brittle  as  glass.  Hence,  as 
Reaumur  observed,  it  must  be  very  difficult  to  forge. 

"  That  philosopher  having  received  some  specimens  of  Indian 
steel  from  Cairo  found  no  one  in  Paris  who  could  forge  it; 
whereupon  he  laid  the  blame  on  our  workmen ;  since  the  inha- 
bitants of  the  east  know  how  to  work  that  kind  of  steel.  I  will 
explain  presently  the  proper  method  of  proceeding  to  ensure 
success. 

"  As  carbon  has  the  chief  influence  not  only  in  producing  the 
damask  on  steel,  but  also  on  its  intrinsic  qualities,  I  fear  that 
Messrs.  Stodart  and  Faraday  were  led  into  error  in  their  experi- 
ments (as  I,  for  a  long  time,  was  myself),  and  attributed  enects 
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to  metallic  alloys  which  were  owing  more  particularly  to  an 
increased  proportion  of  carbon. 

"  1  am  very  far  from  disputing  the  existence  of  metallic  alloys 
in  the  oriental  sabres,  although,  in  the  few  fragments  which  I 
have  had  an  opportunity  of  examining,  I  have  not  found  either 
'  silver,  gold,  palladium,  or  rhodium;  I  think  it  very  probable, 
however,  that  different  combioatious  may  have  been  attempted. 
A  people  who  knew  how  to  harden  copper  by  alloying  it  with 
other  metals,  are  very  likely,  from  an^ogy,  to  have  tried  the 
same  process  with  iron. 

"  This  view  of  the  subject  led  me  to  form  various  metallic 
alloys,  some  of  which  gave  satisfactory  results.  One  of  the 
sword  blades  which  I  presented  to  the  ^hibition  contains  one- 
half  per  cent,  of  platina,  and  a  larger  proportion  of  carbon  than 
common  steel ;  its  damask  is  owing  particularly  to  the  latter. 
Excellent  razors  have  been  made  with  this  alloy. 

"  At  all  events  these  alloys  should  not  be  tried  till  we  have 
fully  ascertained  the  effects  of  pure  carbon,  and  we  ought  to 
b^n  by  combinations  in  very  small  proportions.  The  additioa 
of  a  metul  makes  the  steel  more  bnttle;  however,  I  havs 
obtained  ductile  alloys,  in  raising  the  quantity  of  gold  and 
platina,  as  high  as  4  per  cent,  and  that  of  copper  and  unc 
to  2. 

"  As  to  zinc,  certain  precautions  are  necessary  in  forming' 
alloys  with  that  metal ;  it  occasions  violent  detonations,  where- 
fore it  must  be  added  to  tiie  fused  metals  in  very  small  portions 
ata  time.  In  forging  steel  alloyed  with  zinc,  part  of  the  metal 
is  volatilized  and  dissipated. 

"  Manganese  unites  readily  with  steel,  and  the  alloy  forges 
easily  ;  but  it  is  very  brittle  when  cold :  I  have  made  gravers 
with  this  alloy  which  cut  iron  without  having  been  tempered : 
the  damask  of  this  mixture  is  very  black  and  well  defined. 

"  Plumbago  appeared  in  some  instances  to  soften  steel  which 
had  been  rendered  too  brittle  by  an  excess  of  carbon ;  at  least  I 
have  obtained  excellent  results  with  100  parts  of  steel,  1  of 
lamp-black,  and  I  of  plumbago. 

"  But  a  very  remarkable  experiment,  from  the  advantage  that 
may  result  from  it  in  working  on  a  laige  scale,  is  one  which 
showed  that  100  parts  of  soft  iron  and  2  of  lamp-black  fuse  as 
readily  as  common  steel.  Probably  the  whole  of  the  carbon 
does  not  combine.  Some  of  our  best  blades  are  produced  from 
this  combination.  It  has  the  disadvantage  of  contracting  very 
much  on  cooling,  and  the  buttons  generally  have  cavities  whicB 
make  them  very  ditHcult  to  forge  ;  but  if,  instead  of  damasked, 
we  only  want  to  make  common  steel,  the  contraction  on  cooUng 
may  be  prevented  by  casting  this  compound  in  an  ingot  mould. 

"  This  oxperiment  teaches  us  that  the  previous  cementation 
of  the  iron  is  not  necessary  in  order  to  obtain  very  good  steel. 
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It  may  be  treated  at  once  with  lamp-black,  whiob  will  T«y  mucb 
lessen  the  expense  of  the  manufacture. 

"  One  butidred  parts  of  very  grey  cast  iron  filings,  and  100 
parts  of  the  same  tiliDEfs  previously  oxidated,  gave  a  steel  of  a 
fine  damask,  end  calculated  for  sword  blades,  &c.  It  is 
reniarkabte  lor  its  elasticity,  an  importaDt  quality  in  which  the 
IndiaD  steel  is  deBcient.  1  have  always  operated  on  three  or 
four  pounds  at  a  time.  The  larger  the  proportion  of  the  oxif 
dated  ingredient,  the  tougher  (nerveux)  is  the  steel.  The 
oxygen  combining  with  the  metals  of  the  earths,  and  part  of  the 
carbon,  it  is  obvions  that  the  more  oxide  there  is,  the  more  duc- 
tile will  be  the  result;  hut  it  will  also  be  sofler.  The  blackest 
cast  iron  answers  best.  I  am  convinced  that  with  that  sul>> 
Btanc«  we  may  make  cast  steel  in  reverberatory  furnaces  on  a 
very  large  scale,  by  adopting  a  process  tuialogous  to  that  usad  in 
refining  belt  metal,  namely,  by  adding  to  the  tused  metal  a  por> 
tion  of  the  same  metal  oxidated ;  or,  still  better,  native  ozidfe  of 
iron. 

"  It  seems  to  me  to  be  equally  practicable  to  convert  the 
whole  of  the  product  of  the  Catalonian  forges  (forges  d  la  Cutif 
lane)  into  cast  steel,  by  altering  the  construction  of  the  furnaces 
so  as  completely  to  fuse  the  metal. .  I  think  if  I  had  the  direc- 
tion of  one  of  those  forges,  I  could  find  means  to  manufactura 
»teel  of  the  moat  desirable  quality  with  great  saving  of  expense. 

"  I  have  always  been  careful  to  stir  the  fused  metal  thoroughly 
before  I  suffered  it  to  cool ;  this  is  indispensable  in  making 
metallic  alloys,  for  without  it  the  damask  is  uot  homogeneous. 

"  It  was  after  I  had  attempted  to  combine  steel  with  aluminum 
and  siliciuin,  that  I  observed  the  influence  of  carbon  in  produc- 
ing the  damaak :  from  that  time  I  always  used  the  cacbon  of 
lamp-black. 

"  If  some  earths  be  found  on  analyzing  my  cast  steel,  tli«y 
must  probably  be  attributed  to  the  cast  iron  employed,  or-to 
the  iron,  the  plumbago,  or  the  crucibles. 

"  The  more  carbon  a  steel  contains,  the  more  difficult  it  is  to 
forge.  The  greater  number  of  those  that  I  have  prepared  can 
be  tilted  at  only  very  limited  temperatures.  At  a  white  heat 
they  crumble  under  lie  hammer;  at  a  cherry-red  they  become 
hard  and  brittle,  and  thia  quality  increases  in  proportion  as  the 
temperature  diminishes  ;  so  that  when  once  it  has  fallen  below 
cherry-red,  if  we  endeavour  to  cut  it  with  the  graver,  or  the  file, 
we  find  it  much  harder  and  more  brittle  than  afler  it  is  com- 
pletely cold, 

"  It  is  evident  that  the  Indian  steel,  which  most  of  our  work- 
men are  unable  to  forge,  is  similarly  circumstanced;  and  if  the 
Indians  work  it  without  difficulty,  it  is  because  they  kuowthe 
Umiu  of  temperature  within  which  it  is  manaeeable. 

"  i  am  coDvinced  from  asperiuice  diat  l£e  oibicnUr  reini. 
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which  the  workmen  call  brambleB  (ronce),  apd  which  are  Ken 
on  the  beautiful  Indian  blades,  are  the  consequence  of  the  way 
in  which  they  are  forced.'  If  steel  be  drawn  out  lengthwiae,  the 
veiiiB  will  be  longitudinal ;  ifit  be  equally  extended  in  all  direc- 
tions, the  damask  will  have  a  crystalline  appearance;  ifitb« 
rendered  wavy  in  both  directions,  it  will  be  shaded  like  the 
eastern  damask.  But  few  trials  are  necessaiy  to  produce  any 
sort  of  watering  that  may  be  desired. 

"  The  best  process  for  developing  the  damask,  so  that  the 
fiteel  may  become  black  or  bluish  without  losing  its  polish,  is, 
in  my  opinion,  that  which  is  employed  in  the  East.  It  is 
described,  by  M.  le  Vicompte  H6ricart  de  Thury,  in  a  report 
inserted  in  the  '  Bulletin  de  la  Society  d'EncouragemeDt/ 
No.  220,  for  December,  1821,  twentieth  year,  p.  361." 


The  Bakerion  Lecture.— On  certain  Motions  produced  in  Fluid 
Conductors  when  trammilling  the  Ei<ctrie  Cvrrent.  By 
J.  F.  W.  Herschei,  Esq.  FRS. 

iConcludedfrom  p.  176.) 

17.  In  many  liquids,  and  especially  in  solutions  of  the  nitrates, 
there  is  formed  not  only  a  current  radiating  from  the  negative 
pole,  but  also  one  from  the  positive,  which  even  has  in  some 
cases  a  preponderance  over  the  other.  These  co-exist  in  the 
mercury  ;  and,  in  consequence  of  their  action,  a  zone  of  equili- 
brium IS  formed  in  the  globule,  nearer  to  one  or  the  other  pole, 
as  the  antagonist  current  is  more  or  less  violent.  The  beat  way 
to  render  the  influence  of  this  counter- current  sensible  is  to 
operate  on  a  large  quantity  of  mercury,  under  dilute  soIutioDS, 
keeping  the  negativ-e  pole  at  a  distance,  and  the  positive  very 
near.  In  this  way  there  are  few  liquids  which,  when  the  pile  is 
in  good  action,  do  not  show  some  signs  of  a  counter-current 
from  the  positive  pole.  The  cause  of  this  will  be  evident,  when 
we  come  to- speak  of  the  action  of  metallic  alloys, 

18.  If  either  pole  be  brought  in  contact  with  the  mercury,  no 
currents  are  observed  from  the  point  of  contact  (at  least  when 
the  mercury  is  fresh  and  the  contact  perfect)  but  strong  ones 
are  always  produced,  radiating  from  the  other.  If  it  be  the 
negative  pole  which  is  made  to  touch,  it  amalgamates  with  the 
mercury,  which  remains  bright,  and  the  currents  radiating  from 
the  positive  are  visible  to  the  eye,  and  generally  very  powerful. 
On  the  other  hand,  if  the  positive  pole  be  in  contact,  the  oxida- 
tion of  the  metallic  surface  is  usually  so  rapid  as  to  prevent  the 
currents  becoming  visible,  but  a  momentary  start  of  the  sorikce 
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from  the  Degative  wire,  the  flattening  of  the  globule,  and  the 
protuberances  it  throws  out  in  pursuit  of  the  oppositely  electri- 
fied conductor,  sufficiently  indicate  their  exietence  under  the 
crust  of  oxide.  Where  this  oxidation  however  does  not  happen, 
or  is  prevented  by  the  addition  of  a  few  drops  of  dilute  nitric 
acid,  the  currents  from  the  negative  wire  are  equally  evident 
with  those  from  the  positive,  just  mentioned. 

19.  These  however  are  not  the  only  effects  produced  by  con- 
tact with  the  electrified  wires.  On  breaking  the  contacts  and 
completing  the  circuit  in  the  liquid,  the  mercury  is  found  for  the 
most  parrto  have  acquired  new  properties,  or  lost  some  of  its 
former  ones.  A  globule  of  four  or  five  hundred  grains  of  pure 
mercury  being  introduced  into  a  solution  of  sulphate  of  soda,  the 
circuit  was  completed  in  the  liquid  wiih  neither  pole  in  contact. 
A  current  was  produced  from  the  negative  pole.  A  momentary 
contact  being  made  with  that  wire,  and  the  circuit  then  com- 

fileted  as  before  in  the  liquid,  a  counter-current  was  produced 
rom  the  positive  pole,  more  confined  in  the  sphere  of  its  extent, 
but  appaiently  more  violent  in  its  action  tnao  that  from  the 
negative.  In  consequence,  the  globule  acquired  the  figure  here 
annexed,  having  a  blunt  elongation  at  z,  the  point  nearest  the 
negative  pole,  and  a  more  pointed  one  at  c,  that  next  the  posi- 
tive, with  a  kind  of  shoulder  at  a  b.  The  film  of  oxide  pro- 
duced at  z  was  thus  swept  towards  c,  but  never  attained  beyond 


+  • 


the  2one  a  b,  v,'here  it  remained  stationary  and  constant  in  quan- 
tity, being  absorbed  at  the  side  next  c  as  fast  as  it  was  produced 
at  the  other.  Another  short  contact  was  now  made  with  the 
negative  wire,  and,  on  breaking  it,  the  currents  from  c  were 
found  to  have  increased  both  in  strength  and  extent,  while  those 
from  2  were  proportionally  enfeebled,  the  zone  of  equilibrium  a  b 
being  thus  brought  nearer  to  z.  By  another  contact  prolonged 
a  few  seconds,  the  negative  currents  were  contracted  within  a 
very  small  space  around  z,  and  by  prolonging  the  contact  a 
little  longer,  ite  influence  waa  totally  destroyed,  and  a  regular 
and  violent  circulation  from  +  to  —  established  throughout  the 
whole  globule. 
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20.  But  the  effects  did  not  Btop  het«.  On  proloDging  the 
contact  a  conBiderable  time,  the  negatiTe  current  (from  a:)  was 
not  only  wholly  destroyed,  but  changed  into  one  of  a  contrary 
tendency;  i.  e.  radiating  in  all  directions  to  2  ;  the  particles  of 
the  mercury  appearing  to  be  attracted  to  that  point  with  a  force 
equal,  or  superior,  to  that  with  which  they  were  repelled 
from  c.  The  positive  pole  being  held  at  some  distance,  and  the 
negative  directly  over  the  surface,  any  scum  or  impurity  on  the 
mercury  was  observed  to  collect  directly  under  it,  in  a  small 
circular  spot,  following  exactly  its  motions ;  and  when  this  waa 
cleared  away,  the  Jluid  metal  was  violently  thrown  up  towards 
the  wire  in  a  jet  of  two  or  three-tenths  of  an  inch  in  height 

21.  The  mercury  was  now  brought  into  contact  with  the  positive 
wire.  Visible  oxidation  did  not  commence  on  its  surface  for  a 
long  while,  during  which  time  violent  currents  stitl  continued  to 
radiate  in  all  directions  from  the  wire  and  tmoards  the  point  x 
(or  in  a  direction  opposite  to  what  they  would  have  taken  in 
tmtouched  mercury).  By  degrees,  however,  a  counter-radiation, 
ciommenced  opposite  to  the  negative  pole,  whose  sphere  was  at 
flrst  very  limited,  but  gradually  extended,  producing  a  zone  of 
equilibrium,  which  advanced  rapidly  towarcis  the  positive  wire, 
and  at  length  attained  it.  The  instant  this  took  place,  the  oxi- 
dation of  the  mercury  commenced  at  x,  and  speedily  extended 
over  tlie  whole  surface,  forming  a  thick  crust. 

22.  If  the  contact  of  the  positive  pole  was  continued  long 
enough,  the  mercury,  on  cleansing  it  from  its  coat,  was  found 
reduced  to  its  former  state,  as  if  freshly  introduced;  but  if 
broken  as  soon  as  the  crust  was  fully  formed,  a  radiation  from 
the  negative  wire  was  produced,  and  the  crust  broken  up  and 

'  swept  by  it  to  c,  where  it  collected,  and  was  hurried  off.  But 
the  moment  this  was  done,  and  the  surface  of  the  mercury  had 
become  bright  throughout,  it  stopped  for  an  instant,  and  imme- 
diately a  violent  revulsion  took  place,  and  a  powerful  current 
radiated  from  c,  that  from  z  being  annihilated. 

23.  These  effects,  when  first  observed  (not  connectedly  in 
regular  succession,  as  here  set  down,  but  piece-meal),  appeared 
exceedingly  perplexing ;  but  the  key  to  them  was  soon  found. 
I  observed  that  the  effect  of  a  contact  of  the  negative  pole  was 
proportionally  stronger  in  producing  a  positive  radiation,  as  the 
mercury  had  been  allowed  to  circulate  longer  before  the  contact 
was  made,  and,  on  more  close  examination,  I  found  that  the 
platina  wire  terminating  the  negative  conductor  of  the  pile,  had 
got  amalgamated  with  a  little  mercury,  which,  during  the  time 
the  circuit  waa  completed  in  the  liquid,  had  become  alloyed 
with  sodium ;  and,  with  the  quantity  of  this  metal  judged  to  be 
present,  the  effect  seemed  always  to  be  in  proportion.  I  had 
no  hesitation,  therefore,  in  attriouting  all  the  new  properties 
arauired  by  the  mercury  to  the  presence  of  sodium,  and  on 
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iDtrodiicini;  into  t  quaatitv  of  the  pure  m«tal  a  nnall  quanUty 
of  kn  im&lgDni  of  uia  auMtance  prepared  for  the  purpose,  X 
found  my  BUppositiun  verified;  a  most  violent  negative  rotation 
being  immeaifttel^  produced  on  completing  the  circuit,  without 
allowing  either  wire  to  touch  the  mercury. 

24.  The  presence  of  this  highly  electro-positire  metal  Uier*- 
fore  oounteracta  the  eifect  of  the  negative  pole,  and  exalts  that 
of  the  jKisitive  in  a  degree  proportioned  to  its  quantity,  till  at 
length  it  completely  overcomea,  and  even  reverses  the  former 
effiict,  Aa  the  quantity  (in  the  foregoing  experiment)  diminished 
in  the  alloy  by  the  oxidating  action  of  the  positive  pole,  th« 
mercury,  as  we  have  seen,  by  degrees  resumed  its  original  pro- 
perties. The  only  efi'ect  that  may  appear  obscure  is  the  (evul- 
aioo  noticed  in  the  direction  of  the  currents  when  the  last. por- 
tion of  oxide  disappears.  It  is,  in  fact,  a  pretty  complicated 
effect,  but  capable  of  easy  explanation.  The  oxidation  takes 
place  over  the  surface  of  the  metal  before  the  last  portions  of 
sodium  are  removed.  This  is  easily  proved.  We  have  only  to 
bfeak  the  circuit  altogether,  and  the  crust  of  oxide  will  gradually 
disappear  (unless  suflcred  to  go  too  far),  being  reduced  by  the 
sodium  beneath  it.  Were  it  not  then  for  the  crust  of  oxide,  the 
currents,  an  has  been  seen,  would  be  in  a  positive  direction. 
But  the  oxide,  acting  on  the  stratum  'of  metallic  molecules 
immediately  helow  it,  deprives  them  of  their  alloy,  which  it  con- 
verts into  alkali,  leaving  a  stratum  of  pure  mercury.  Now  we 
have  seen  that  in  this,  the  rotation,  in  the  circumstances  of  the 
experiment,  would  have  a  negative  direction.  We  have  only 
thea  to  admit  that  the  peculiar  action  by  which  the  rotations 
are  caused,  is  confined  to  the  common  surface  of  the  mercury 
and  liquid,  to  have  a  perfect  idea  of  the  mode  in  which  the 
whole  process  is  carried  on.  The  stratum  of  pure  mercury  on 
the  surface  is  removed  by  a  negative  current  agreeably  with  its 
natural  relations,  and  immediately  succeeded  by  a  stratum  of  the 
sodiuretted  metal  from  the  interior;  this,  in  its  turn,  is  deprived 
of  its  sodium  by  the  oxide  in  contact  with  it,  and  is  immediately 
radiated  off  like  its  predecessor,  and  so  on  till  the  whole  crust 
of  oxide  is  exhausted  or  swept  off,  when  the  remaining  mei^ 
cury,  still  retaining  an  excess  of  sodium,  and  instantly  ren- 
dered homogeneous,  is  acted  on  as  an  alloy,  in  the  way  already 
described. 

25.  That  sodium  is  actually  present  in  the  mercury  when  it 
has  acquired  the  property  of  producing  currents  from  the  posi- 
tive pwe  (which  for  brevity  I  will  hereafter  call  the  positive 
property)  by  contact  with  the  negative  wire,  may  be  shown  by 
a  very  simple  and  interesting  experiment.  When  the  negative 
wire  IS  deUched  and  the  circuit  broken,  the  mercury  lies  quiet 
at  the  bottom  of  the  vessel,  with  the  exception  of  a  slight  irre- 
gular motion  on  its  surface,  and  now  and  thea  a  minute  gaa 
.   I  .1 CicKl^Jc 
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^nbUc  dveoga^.  Now  touch  it  under  Uie  liqiud  vritli  a  cleas 
netallio  wire  ofitay  kind  (provided  ite  extremity  be  not  allaye«l 
with  sodium),  and  a  vi^nt  action  instantly  commences. 
Tia  merctiry  rushes  on  all  sides  to  the  wire  in  a  euperficial 
current  aa  if  to  give  out  its  sodiiun,  while  a  copious  stream  oi 
hydrogen  is  given  off  from  tiie  wire,  not  mei^ty  at  the  point  of 
eoctBct  with  the  meruury,  but  wherever  it  toiu^es  tiie  liquid. 
In  a  word,  the  sodium,  the  wire,  aud  the  liquid,  form  a  vultaio 
eombinatioa,  and  the  electricity  produced  oy  the  contact  is 
wtfficieatly  powerful  to  decomoo^e  the  aqueous  portion  of  tha 
latter  in  graat  abunduice.  The  action  lasts  for  a  longer  oa 
shorter  time  accordingly  as  the  mercury,  is  ntore  or  less  highly 
^a^d  with  the  alkaline  metal,  rarely,  however,  for  more  than 
to  or  \2  sfoouds,  and,  when  over,  the  merciny  is  feund  to  have 
lost  its  positive  property,  and  to  be  reduced  to  its  phstine  state 
(provided  the  contact  be  made  with  copper  or  piatiua^  which  a 
loa^  immersion  in  the  fluid  without  such  contact  would  not  have 
entirely  effected. 

26.  If  the  mercury  thus  ebarged  with  the  alkaline  base  be 
not  entirely  covered  with  the  tluid,  and  the  metallic  contact  he 
made  at  the  vertex  of  the  globule,  out  of  the  liquid,  no  efiect  is 
produced ;  but  if  the  other  end  of  the  metallic  wire  be  bent 
round  and  brought  to  touch  the  liquid  at  some  distance  from  the 
mercury,  the  violent  action  above  described  immediately  com- 
mences ;  with  this  difference,  that  now  the  surface  of  the  mer- 
«iry  is  radiated  in  all  directiona />oni  the  point  of  contact  to  the 
circumference  of  the  globule,  and  that  the  whole  of  the  hydrogen 
is  ^yen  off  at  the  other  end  of  the  wire  where  it  toadies  the 
liquid.  A  little  coasideration  will  sufiKce,  however,  to  show 
that  both  these  eff^ts  are  merely  modidcations  of  one  and  the 
same.  It  is  not  to,  or  from  the  wire  as  such,  that  the  superficial' 
particles  radiate  j  they  merely  follow  the  direction  of  the  predo- 
minant elective  currents  in  their  passage  throvgh  the  liquid.  It 
is  in  fact  the  case  of  the  source  of  positive  electricity,  jJeiflg  the 
mercury  itself,  instead  of  ite  being  conveyed  to  it  from  a  pile  at 
a  distance. . 

27.  Having  thus  distinctly  traced  the  alteration  in  the  mecha- 
Bieal  eSecl  by  contact  with  the  uegative  pole,  to  the  amalganu- 
tion  of  the  mercury  with  sodium,  Uie  knowledge  of  ihifi  fact  lad- 
me  to  investigate  more  minutely  the  eBects  of  different  oetals 
in  their  contact  and  amalgamation  with  mercury ;  and  the  results 
I  have  encountered  in  the  course  of  these  inquiries,  aj^ear  to 
me  so  remarkable,  that  I  cannot,  iorbear  annexing  them,  espe- 
cially as  they  afford  an  explanation  of  almost  eveiy  anomaly 
which  perplexed  me  in  the  commencemenC  of  the  iovestigation.' 
In  cujder  to  render  ^^  e&cts  less  liable  to  ob^t^oo,  as  well  as 
mam  (Uytinsit  and  sitilwg,  I  pow  used  soli^n*  of  0ota#h  er 
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soda,  pretty  highly  im|ire^ated  with  the  caustic  alkali,  <br  the 
condactiDg  liquid,  Thie  has  the  advaatages  at  once  of  hi{^ 
ooaducdng  power,  and  of  producing  no  currents  whatever  in 
pare  mercuiy,  neither  pole  oeing  placed  in  contaut.  Of  course, 
whatever  motions  arise  on  tiie  introduction  of  an  extraneous 
metal  must  be  due  entirely  to  the  present:e  of  that  metal,  and 
the  mercury  may  be  regarded  as  merely  passive,  so  &r  at  least 
as  mechanical  action  is  concerned. 

28.  Potaasivm. — A  contact  of  a  single  second's  continuance 
with  the  negative  pole  of  a  pile  of  eight  pairs,  in  feeble  action 
under  liquid  potasn,  imparted  to  l(x)  grains  of  mercury  the 
properly  of  rotating  violently  from  the  positive  to  the  negative 
pole,  the  circuit  being  completed  in  the  liquid  alone.  The  rota- 
tion was  forcible  when  this  alloy  was  diluted  with  100  grains 
more  of  pure  mercury,  and  was  still  sensible  after  the  addition 
of  another  equal  quantity.  In  this  latter  case,  the  quantity  of 
potassium  present  could  hardly  be  estimated  at  a  millionth  part 
of  the  whole  mass. 

29.  Sodium. — Under  a  solution  of  soda  I  electrised  100  grains 
of  mercury  during  80  seconds  with  the  above-mentioned  VoU 
taic  power,  the  mercury  being  in  contact  with  the  negative  wire. 
It  was  then  washed  hastily,  and  introduced  under  a  glass  bell 
into  dilute  muriatic  acid,  which  disengaged  96  mercury  grain 
measures  of  pure  hydrogen.  Consequently,  it  contained  less 
titan  iV  <^f  ^  grain  of  sodium  ;  and  as  in  such  extremely  small 
quantities  the  production  of  the  alloying  metal  must  gO  on 
uniformly,  a  contact  of  1"  would  have  prixiuced  only  ^  of  tho 
quantity,  or  tVet  *^^  ^  grain ;  that  is  y^^ij-^.^.  of  the  whole  mass. 
This  being  premised,  a  contact  of  1  second  in  duration  was  made 
under  similar  circumstances  with  100  grains  of  fresh  mercury, 
which  was  thus  found  to  have  acquirea  a  powerful  rotatory  pro- 
perty. This  was  now  diluted  with  100  grai  ne  more  of  the  pure 
metal,  in  which,  therefore,  the  sodium  was  only  in  the  proper* 
tto»  of  1  to  800,000.  The  rotation  was  enfeebled,  but  wa»  stiH 
full  and  distinct  Being  again  diluted  with  100  grains  more  of 
mercury,  so  as  to  make  the  proportion  of  sodium  1 ':  1,200,000, 
there  was  still  a  considerable  radiation  from  the  positive  pole, 
but  not  extending  over  the  whole  surface.  On  reducing  the 
proportion  of  sodium  by  a  third  addition  of  an  equal  quantity  of 
the  pure  metal  to  1  :  1,600,000,  a  feeble  radiation  was  still  sen- 
sible in  the  same  direction. 

30.  Ammonium. — A  considerable  quantity  of  the  amalgam  of 
this  singular  subsLailce  introduced  into  mercury  under  a  solu- 
tion of  soda  did  not  communicate  to  it  any  power  of  rotat  ion. 
This  remarkable  result,  which  goes  to  separate  ainmonium  by  a 
definite  character  from  the  other  metallic  bases  of  the  al  kalies, 
was  again  obtained  on  repeating  the  experiment,    it  is  po  ssible, 
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indeed,  that  a  complete  iasolubUity  of  the  amalgam  id  pure  mer- 
cury may  be  the  cause  of  this  \yant  ofactioii,bat  the  suppositioa 
must  be  allowed  to  be  a  very  forced  one. 

31.  Barium, — This  metallic  body  amalgamates  with  die 
utmost  readiness  with  a  power  of  eight  pairs  of  plates  when  the 
muriate  is  acted  on ;  a  small  globule  of  mercuty  at  the  ne^tire 
wire  throwing  out  beautiful  arborescences,  and  fixing  into  a 
highly  crystalline,  pretty  permanent,  solid,  amalgam.  A  very 
minute  quantity  of  this  introduced  into  mercury  under  solution 
of  soda,  gives  it  the  positive  proiierty.  Its  efficacy,  in  reversing 
the  direction  of  the  currents,  is  strikingly  sensible  when  intro- 
duced into  a  quantity  of  mercury  kept  m  a  state  of  negative 
rotation  under  oxalic  acid.  Tbe  amalgam  of  mercury  and  barium 
added  in  small  quantities  to  pure  mercuiy,  imparts  to  it  the  same 
property  as  we  noticed  in  the  case  of  sodium,  of  forming  a  Vol- 
taic combination  with  a  wire  brought  in  contact  with  it  under, 
a  saline  solution,  and  the  action  so  produced  is  much  mora 
lasting. 

32.  Strontium,  Calcium. --These  metals,  in  my  experiments 
with  the  feeble  powers  used,  manifested  a  remarkable  indisposi- 
tion to  alloy  with  mercury.  The  small  quantity  of  calcium 
deposited  on  an  amalgamated  negative  wire  obstructed  its  con- 
tact with  a  larger  gloXule  of  mercury  to  such  a  degree,  that  t^o 
electric  communication  could  be  established.  Under  a  solution 
of  strontia,  the  contact  of  tbe  negative  wire  imparted  tbe  posi-; 
tiye  rotatory  property  sensibly,  though  very  feebly.  That  this 
was  not  merely  owing  to  th^  low  conducting  power  of  the  liquid, 
was  proved  by  introducing  a  minute  quantity  of  the  amalgam  of 
ziuc,  when  the  mercury  immediately  commenced  rotating 
strongly.  The  influence  of  magnesium  is  more  sensible  than 
that  of  strontium  or  calcium,  from  the  greater  readiness  with 
which  it  amalgamates. 

33.  Zinc, — When  pure  mercury  is  electrified  under  sdntions 
of  potash  or  soda,  with  neither  pole  in  contact,  in  the  mannef  So 
often  alluded  to,  it  shows  uo  signs  of  rotation,  as  has  already 
been  observed  i  but,  if  touched  for  an  instant  with  the  eud  of  a 
clean  zinc  wire,  or  if  an  ^om  of  the  solid  amalgam  of  ^nc,  the 
smallest  that  can  be  taken  up  on  the  end  of  a  needle,  be  added 
to  it,  it  instantly  rotates  violently  in  a  positive  direction  (or  from 
the  positive  pole). 

34.  An  alloy  of  one  part  zinc  to  10,000  of  pure  mercury 
rotates  with  the  utmost  violence.  When  this  is  diluted  with 
tea  times  its  quantity  of  the  latter  metal,  tbe  force  of  rotation 
appears  but  little  impaired.  Tbe  proportion  of  mercury  was 
increased  to  400,000  :  1,  and  the  rotation,  though  feeble,  was 
yet  complete,  pervading  the  whole  of  a  considerable  mass  of 
tbe  alloy ;  Mid  even  when  the  zinc  amounted  to  no  more  than 
a  700,000tb  of  the  whole,  a  current  radiatit^  to  a  short  distance 
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from  the  poeitire  pole  was  still  sensible :  when,  however,  the 
zinc  formed  only  a  millionth  part,  no  difference  coold  be  per- 
ceived between  the  alloy  and  pure  mercury. 
'   3.5.  Lead. — An  alloy  of  2O0  parts  of  mercury  and  1  of  lead 
possessed  the  positive  property  in  perfection.     When  the  pro- 

Eortion  ef  mercury  was  667  to  I,  the  rotation  was  still  produced, 
utwas  not  full  and  regular.  When  increased  to  1000,  a  alight, 
fautsBDsible  current,  was  perceived  to  radiate  from  the  positive 
pole  to  a  short  distance ;  but  a  proportion  of  2000  mercury  to 
1  lead  extinguished  eveir  trace  of  motion. 

36.  Tin  acts  also  in  the  same  way,  and  with  nearly  the  tarn* 
enei^y,  aa  far  as  I  could  judge  by  the  eye.  It  is  certainly  maeh 
infenor  to  zinc.  - 

87.  Iron  communicates  the  property  in  question,  thougb 
present  in  such  minute  quantity  aa  not  to  be  detected  by  prus- 
siate  of  potash.  On  the  other  hand,*  Copper  does  not  commu- 
nicate it,  though  its  proportion  be  increased  to  such  a  degree  as 
to  give  a  blue  solution  m  nitric  acid,  and  even  to  render  the 
■letoury  quite  sluggish.* 

'  38.  Of  the  other  metals  I  have  tried,  Antimony  i»  the  only 
one  which  appears  to  exert  a  perc^ible  action,  and  this  is  so 
slight  (never  amounting  to  more  than  a  mere  start,  or'  slight 
convulsion-  of  the  surface  at  the  first  impression)  that  1  am 
inclined  to  attribute  it  to  impurities  in  the  antimony  used,  espe- 
cially as  this  metal  stands  very  low  in  the  scale  of  electro-posi- 
tive energy.  Bismuth,  silver,  and  gold,  though  present  in 
conatdemEle  quantities  in  the  mercury,  impart  to  it  no  power  of 
fotfttion  whatever. 

.  39.  This  property  then  of  the  metals  bears  an  evident  relation 
to  their  electro-positive  enei^es.  It  even  affords  something 
like  a  Qumerical  estimate  of  them ;  rude  indeed,  and  liable  to  a 
thousand  objections,  but  etill  not  without  its  value  in  Our 
present  state  of  complete  ignorance  on  that  most  interesting  of 
all  chemical  problems.  If  it  be  true,  that  the  whole  of  chemistry 
depends  on  electrical  attractions  and  repulsions,  every  thing 
which  offers  a  prospect,  however  remote,  of  one  day  arriving  at 
an  exact  knowledge  of  the  intensities  of  these  forces,  must  ha 
regarded  as  of  consequence.  It  may  be  objected,  that  it  is 
only  the  excess  of  the  electro-positive  energy  of  the  alloying 
metal  over  that  of  the  mercury,  or  the  alloy  over  the  hquid,  that 
We  measure  in  these  experiments^  by  the  quantity  of  it  required 
to  impart  a  certain  appreciable  momentum.  Yet  it  is  something 
to  have  rendered  it  probable,  that  this  excess  in  the  cases  « 
sodium,  zinc,  and  lead,  are  in  proportions  not  vert/  remote  from 

..  *  ThBSinaigam  c/iMo  obtained  in  Ma  ncptriBient  w*i  •  wlnts  firiaUa  *alld  of  « 
luaue  belwaen  sjlmr^d  inb  i  tha  taermrj  bemg  imeo  vff  bj  Iwst,  tbe  imi  M^  &«, 
and  gloved  like  a  live  ia^  IJII  rtduced  to  the  tUte  of  bUck  oside,  icdtmrlB  auwMk 
aeid,  hsring  aQ  its  chatutait. 


'.at.:,S:,G(")OgIC 


lAM.]    Condueton  xhea  trimtrntting  the  Electric  Current.    279 

1,600,000;  700,000;  and  1000;  or  1600,  700,  and  1.  The 
effect  being  purely  mechanical,  cvea  the  intensity  of  the  motire 
forces  exerted  on  a  molecule  of  one  of  these  metal!)  could  be 
determined,  did  we  know  the  law  of  its  action — but  at  least,  in 
our  ignorance  of  this,  we  are  sure  that  it  must  be  iucomparably 
superior  to  gravity.  A  mass  of  mercury  an  inch  in  diameter 
alloyed  with  its  weight  of  zinc,  revolved  with  a  motion  so 

rapid  as  to  complete  the  transfer  of  particles  floatingiu  the  liquid 
in  less  than  a  second  acroBS  its  surtace.  Now,  even  if  we  were 
to  take  the  supposition  of  a  uniform  acceleration  of  the  motion 
of  a  molecule  from  one  end  to  the  other  of  this  transfer*  the 
intensity  of  gravity  being  taken  at  unity,  that  of  the  force 
accelerating  each  particle  of  the  alloy  would  amount  to 
lefiL^h""?  ~  Ts7T6  ~  0'00521 ,  and  each  particle  of  zinc  being 
loaded  with  100,000  times  its  weight  of  inert  matter,  the  inten- 
sity of  the  force,  acting  on  its  molecules,  cannot  possibly  be  so 
little  as  521  times  their  gravity.  But  it  is  in  all  probability 
immensely  greater.  So  far  from  being  uniformly  accelerated 
along  their  whole  course,  the  molecules,  if  narrowly  watohed, 
will  be  evidently  seen  to  move  with  less  and  less  velocity  as  they- 
recede  from  their  point  of  radiation ;  and  it  is  assuming  littie  to 
8Upp<Me  their  velocity  at  a  hundredth  of  an  inch  from  this  point 
double  of  their  mean  velocity  witli  which  they  traverse  ths 
diameter.  To  produce  this  efi'ect,  the  force  must  (if  supposed  to 
act  uniformly  through  this  small  space)  be  increased  100  fold, 
or  to  an  intensity  upwards  of  50,0W  times  that  of  gravity.  Such 
considerations  tend,  if  I  mistdie  not,  greatly  to  enlai^e  our 
views  of  nature,  and  to  prepare  us  for  the  admission  of  the  moat 
extravagant  numen'ca/ conclusions  respectiug  bodies  less  within 
the  reach  of  our  senses.  That  such  minute  proportions  of 
extraneous  matter  should  be  found  capable  of  communicating 
sensible  mechanical  motions,  and  properties  of  a  definite 
character,  to  the  body  they  ere  mixed  with,  is  perhaps  the  most 
extraordinary  fact  that  has  ;;et  appeared  in  chemistry.  When 
we  see  enei^es  so  intense  exerted  by  the  ordinary  forms  of 
matter,  we  may  very  reasonably  ask,  what  evidence  we  have 
for  the  imponderability  of  any  of  those  powerful  agents  to  which 
■o  large  a  part  of  the  activity  of  material  bodies  seems  to  be 
owing! 

40.  I  was  anxious  to  examine  whether  similar  motions  would 
be  produced  in  other  metals  than  mercury  and  its  alloys,  when 
in  tuaion.  The  foregoing  experiments,  indeed,  leave  little  room 
to  doubt  their  capability  to  do  so ;  but  the  nature  of  the  case 
throws  great  difficulties  in  the  way  of  direct  experimeot.  I  have 
been  successful  hitherto  only  in  the  case  of  the  fusible  alloy  of 
lesd,  tin,  and  bisrauth,  no  mercury  being  present.    Thii^  with  ^ 
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little  managemeot,  may  be  preieired  tolenibly  clean  of  film  and 
air  bubbles,  when  kept  in  fusion  under  a  boiling  solution  of 
sugar,  acidulated  with  phoaphoric  acid,  in  which  case  the  same 
circulation  takes  place  as  in  the  case  of  mercury,  viz.  from  the 
negative  to  the  positive  pole.  When  solution  of  sugar  alone 
however  was  used,  the  inHuence  of  the  tin  and  lead  became 
bcusibte,  the  predominant  radiation  being  from  the  positive  pole; 
a  feeble  counter-current  being,  however,  observed  from  the 
negative. 

41.  The  contact  of  the  positive  pole,  in  like  manner,  commu- 
nicates peculiar  properties  to  mercury,  but  less  strongly  marked, 
and  which  appear  to  depend,  in  part,  on  the  film  of  oxide  formed 
on  its  surface,  and  partly  on  an  absorption  of  oxygen  by  the 
metal  itself;  a  thing  rendered  not  improbable  by  the  analogy  of 
silver  and  other  metals,  which,  when  fused  in  contact  with  air, 
absorb  oxygen  without  losing  their  metallic  appearance.  The 
facts  I  have  observed  are  chieSy  these : 

43.  Equal  quantities  of  mercury  were  electrified  for  equal 
times  in  two  separate  capsules,  under  similar  solutions  of  caroo- 
nate  of  soda,  one  in  contact  with  the  negative  wire,  and  the 
other  with  the  positive.  On  mixing  them  together,  the  mercury 
was  acted  on  as  if  pure,  and  showed  no  signs  of  containing 
sodium.  Here,  the  mercury  in  contact  with  the  positive  pole 
had  acquired  a  virtue  capable  of  counteracting  the  eifect  of  a 
considerable  impregnation  of  sodium,  which.  Bad  it  not  been 
counteracted,  could  not  fail  to  be  violent. 

43.  When  mercury  is  kept  in  contact  with  the  positive  pole, 
the  surface  contracts  a  film  of  oxide  of  more  or  less  considerable 
thickness.  Now,  break  not  only  the  contact,  but  the  circuit.  ' 
The  mercury  will  be  quite  still ;  but  the  moment  it  is  touched 
with  a  clean  metallic  wire  (not  electrified),  the  oxide  disappears 
rapidly  at  the  point  of  contact,  as  if  absorbed,  and  the  remainder 
rushes  in  on  all  sides  to  supply  its  place,  producing  a  system  of 
current  in  the  surface  radiating  towards  the  wire.  It  is  not 
indifferent  with  what  metal  the  contact  is  made ;  potassium, 
s6dium,  barium,  tin,  and  zinc,  are  those  which  produce  the  most 
violent  action,  the  surface  brightening  instantly  with  a  kind  of 
flash  like  the  brandishing  of  melted  silver,  tni  being  in  this 
respect  superior  to  zinc.  The  effect  of  iron  is  pretty  consider- 
able, that  of  copper  less  so,  and  of  antimony  and  platina,  none  ~ 
at  all ;  neither  had  phosphorus  any  e£fect. 

44.  The  effect,  therefore,  depends  on  the  oxidability  and 
amalgamating  property  jointly ;  and  this  points  out  the  modui 
operandi.  An  amalgamation  takes  place  at  the  point  of  contact, 
and  this  brinn^s  the  oxidabie  metal  into  chemical  contact  with  the 
oxide  immecUately  around  that  point,  which  is  instantly  reduced. 
The  motion  of  tne  surface  is,  however,  doubtless  an  electric 
eli'ect,  for  when  mercury,   not  recently  electrified  is  touched. 
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aader  acids,  Sic.  with  metallic  wires,  the  effects  are  not  the  same. ' 
The  contact  of  copper,  for  inetance,  produces  an  iromediatej 
and  even  strong  radinting  current  /rom  the  point  of  contact 
instead  of  (o  it,  and  this  ceases  the  moment  the  contact  becomes 
perfect  by  amalgamation,  and  cannot  be  renewed  but  by  catting 
off  the  amalgamated  end,  ar.d  making  a  fresh  contact. 

45.  Wht-n  mercury  is  electrified  in  contact  with  the  posi- 
tive pole  under  certofjt  metallic  solutions  (nitrate  of  copper  for 
instance),  and  the  circuit  broken,  reraovmg  both  wires,  the 
current  continues  feebly  for  some  time  after  the  electric  power 
is  withdrawn,  in  the  same  direction,  viz.  from  the  point  (z) 
opposite  to  the  negative  pole.  By  degrees,  it  grows  more 
forcible,  and  a  film  formed  during  the  electrisation  is  swept 
along  to  the  point  (c)  opposite  the  former  position  of  the  positive 
wire,  where  it  accumulates,  leaving  at  length,  the  portion  of  the 
surface  at  z  quite  bright.  As  soon  as  this  happens,  the  currents 
increase  considerably  in  strength,  and  radiate  with  great  violence 
from  the  point  x.  This  spontaneous  action  continues  often  for 
a  long  while.  Ifthe  negative  pole  he  made  to  act  in  succession, 
opposite  to  two  points  z,  x',  ot  the  mercury,  and  be  then  quickly 
withdrawn  and  the  circuit  broken,  both  these  points  become 
centres,  from  which  spoiitaneous  currents  radiate  simultaneously 
in  all  directions.  Ifthe  negative  pole  be  made  to  act  vertically 
over  a  large  fiat  surface,  when  the  circuit  is  broken,  a  violent 
spontaneous  radiation  emanates  from  the  point  immediately 
below  the  place  where  it  was  situated. 

■  46.  If  the  wires  be  only  withdrawn  so  as  to  complete  the 
circuit  in  the  liquid,  the  film  formed  during  thfe  contact  of  the 
•  positive  pole  is  swept  to  the  point  c,  opposite  that  pole ;  and  a 
violent  current  is  established,  radiating  from  z  to  c.  ]f  this  be 
suffered  to  continue  some  time,  and  the  circuit  be  then  broken, 
the  motion  coutinuea  as  if  (he  electricity  still  passed  ;  but  ifthe 
mercury  be  aptated,  so  as  to  break  the  crust  collected  at  c,  the 
regularity  of  ihe  motion  is  disturbed:  the  surface  of  the  mercury 
is  thrown  into  a  kind  of  filtration,  owing  to  an  immense  oomber 
of  minute  and  very  rapid  vortices ;  and  it  is  not  till  after  some 
time  that  a  regular  and  uniform  direction  of  the  currents  is 
re-established. 

47.  These  phenomena  demonstrate  the  existence  of  a  system 
of  currents  radiating  towards  every  molecule  of  the  crust  on  the 
surface.  In  consequence  of  this,  so  long  as  the  latter  is  broken 
up  into  small  portions  and  distributed  over  the  whole  surface, 
the  currents  are  irregular  and  undecided ;  but  as  soon  as  theae 
portions  begin  to  be  swept  together  and  collected,  they  assume 
a  uniform  direction,  viz.  towards  that  part  where,  from  contact 
of  the  vessel  or  other  cause,  they  meet  with  no  counter  currents 
to  oppose  them.     In  what  manner  the  crust  acts  is  however  still 
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8  little  obacure :  la  alt  probabilitjr  it  fonna  a  Voltaic  combioation 
vith  the  meicuTy  nnd  ue  liquid. 

48.  1q  rensoning  upon  the  facta  detailed  in  this  Pap«r,  we 
bave  to  conBider,  as  probably  materially  influencing  the  resultn, 
first,  tbe  Vast  difference  of  conducting  power  between  the  metallic 
bodies  set  in  motion,  and  the  liquid  under  which  they  are 
immersed.  This  ia  not  unlikely  to  enter  as  one  of  the  essential 
conditions  of  the  pheeaomenoD,  especially  as  it  appears  to  result 
from  all  the  experiments,  that  the  peculiar  action,  whatever  it 
be,  by  which  the  currents  are  produced,  is  exerted  only  at  the 
commoa  surface  of  the  fluids.  I  have  never  been  able  to  pro* 
duoe  the  least  trace  of  such  currents  without  the  presence  of  a 
fluid  metaL  This  leads  us  to  conclude  that  a  second  essential 
condition  is  a  perfect  immiscibility  of  the  conducting  fluids,  so 
as  to  render  tne  transition  from  one  to  the  other  quite  sudden. 
Besides  these,  a  third  essential  conditjon  is  to  be  found  in  a 
certain  chemical,  or  electrical  relation  between  them.  Under 
these  conditions,  it  is  by  no  means  impossible,  that  thephseno- 
mena  may  admit  of  complete  explanation  from  what  we  already 
know  of  the  passage  of  electricity  through  conductors,  and  tba 
high  attractive  and  repulsive  powers  of  the  positive  and  neeativc 
electricities  inter  se.  It  is  very  possible,  for  instance,  that  a 
highly  electro-positive  body,  as  potassium,  present  in  the  mer- 
cury, may  have  its  natural  electnc  state  exalted  by  its  vicinity 
to  the  positive  pole ;  and,  being  thus  repelled,  may  take  the 
only  course  the  resistance  of  the  metal  on  the  one  hand,  and 
attraction  of  cohesion  on  the  other,  will  permit;  viz.  along  the 
surface,  to  recede  from  tbe  positive  pole.  It  may  even  act  as  a 
carrier  of  positive  electricity,  which  maif  adhere  to  it  too  strongly  * 
to  be  transmitted  through  the  mercury  (which,  though  a  good, 
is  far  from  a  perfect  conductor ;)  and  when  arrived  at  the  oppo- 
site side  of  the  globule,  may  thel^,  by  the  influence  of  the 
opposite  pole,  lose  its  exalted  electrical  state.  This  explanation 
tallies  with  that  of  other  phenomena  which  have  been  attributed 
to  a  similar  cause;  I  mean  the  tendencies  observed  in  the 
vapours  of  eUctro-positive  and  electro-negative  bodies  to  con- 
ductors electrified  oppositely,  which  Mr.  Brande  has  described 
in  a  Bakerian  Lecture  formerly  read  to  this  Society.  Yet  it  must 
not  be  conceded  that  this  explanation  is  beset  with  difficulties, 
and  that  the  mode  of  action  of  the  less- conducting  medium  in  it 
is  far  from  clear ;  it  does  not  even  appear  why  such  a  medium  is 
at  all  necessary,  Unless  we  conceive  it  to  retard,  or  otherwise 
modify  the  electnc  current,  in  its  passage  through  it,  and  dispose 
it  thereby  to  ready  combination  with  the  metallic  molecules. 

49.  Another  course  is  doubtless  open  to  us,  which  is  to  con- 
aider  the  actjon  which  takes  place  at  tbe  common  surface  of  two 
aoequaliy  conducting  mediB,  as  one,  sui  generis^  and  to  depend 
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on  a  new  power  of  the  electric  carrent  of  a  aatnre,  bearing 
BOin«  analogy  to  the  magnetic  action,  or  possibly  resulting  from 
it ;  but  thiB  in  tbe  present  state  of  our  investigatioa  vronld  be 
too  bold  an  hypothesis,  especially  as  it  is  also  a  very  vague  one. 
50.  But  Whatever  conclusions  we  may  form,  the  phenomena 
are  certaitity  interesting,  and  promise  to  afford  abundant  matter 
for  future  research.  Meanwhile,  it  ta  not  improbable  that  many 
phenomena  of  minute  intestine  motions  usually  attributed  to 
capillaiT  attraction,  generation  of  heat,  or  other  causes,  may  be 
refeiribte  to  similar  causes.  One  I  cannot  forbear  to  mention, 
from  the  strikinj;  external  resemblance  of  the  effeot  to  some  of 
those  described  in  this  Paper,  I  mean  tbe  motions  described 
by  M.  Amici  in  tbe  sap  of  the  chara,  as  originating  in  certain 
rows  of  globules  dispoBed  in  the  direction  of  the  stream.  The 
motion  of  the  fluid  in  the  vicinity  of  these  globules  has  bees 
attribnted  by  M.  Amici  himself  to  electricity  developed  in  some 
unknown  manner  by  them,  and  is  so  similar  to  what  takes  placa 
when  a  stream  of  electricity  is  made  to  pass  overarowofminute 

flobnles  of  mercury  under  a  conducting  medium,  that  one  has 
icQcDlty  not  to  presume  an  analogy  in  the  causes. 
siotgh,Jm.6,im*.  J.  F.  W.  Hekschel. 

NOTE. 
61.  Since  writing  the  above,  Mr.  Faraday  had  been  so  good 
as  to  show  me  a  Paper,  published  by  M.  Serrulas,  in  the  Journal 
de  Physique  for  1821  (vol.  93),  in  which  are  related  one  or  two 
of  the  appearances  described  in  Uiis  Lecture,  and  other  very 
curious  ones  referrible  to  the  same  causes  (though  not  apparently 
regarded  by  him  as  being  so).  As  the  pheenomena  themselves 
are  interesting,  and  the  theory  of  them  adopted  by  him  is  (as  I 
shall  easily  show)  insufficient,  I  shall  be  pardoned  for  extracting 
the  whole  passage  from  bis  Memoir;  regretting  at  the  same 
time  not  having  been  able  to  find  a  former  Paper  on  the  subject, 
mentioned  by  aim,  in  which  his  explanation  is  given  at  full 
length. 

52.  The  phesnomena  in  question  relate  to  the  singular  gyra- 
tory motions  aBsumed  by  alloys  of  potassium  when  floated  id 
small  fragments  on  mercury  under  water.  After  noticing  thost 
of  tJie  alloy  of  bismuth,  which  he  describes  as  particularly  forci- 
ble and  lasting,  he  goes  on  to  say, 

53.  "  PTe  aeroit-U  pas  int^ressant  d'£tudler  i'actioti  tiectrique 
qui  se  manifeste  dans  cette  circonstance  pendant  I'oxidation  du 
potaaeium."—"  EUe  me  semble  digne  d'attention  pour  sa  liaison 
aveo  la  decomposition  de  I'enu  dont  elle  depend  unique* 
ment.        •        •         •        • 

M.  "  La  pelllcule  l^^re  qui  se  forme  dans  ce  cas  n'eat  que 
Iti  bismflth  divisi  prorenant  de  I'aUiage  retentu\t  entft  B««  tttOle- 
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cules  d^s  buUeB  d'hydrogene  extr^mement  fines.  Cette  pellicule, 
comme  je  I'ai  dit,  eat  attir^  avec  uoe  grand  promptitude  par 
lea  Bubstances  metalliq-aeH  miaes  en  contact  avec  le  mercure  sur 
l^uel  lea  fragmena  d'tulif^e  eont  en  mouvement. 

bb.  "  J'ai  du  consid^rer  cette  pellxule  comme  jonisBant  de 
l'electricit£  poaitive,  attendu  qu  elle  ae  porte  vivement  vera 
rextremit^  negative  d'une  cuve  en  activity,  et  qii'elle  est  au 
coatraire  puissamment  repouseee  par  le  pole  positif.  Si  lea 
deux  conducteurs  touchent  seulement  I'eau  du  bain,  I'attracttoa 
et  la  repulsion  ont  lieu  dans  le  sens  indiqu^.  Vefiet  est  encore 
le  meme  si  I'un  dea  fila  toucfae  le  mercure,  et  I'autre  I'eau.  La 
pellicule  ae  fixe  au  pole  negatif  d'oii  elle  eat  chass^  avec  force 

Krapproche  du  pole  oppoa^.  Elle  a'^carte,  et  Tbydrog^ne  de 
u  decompos6e  ae  d6gage  aur  sea  borda  qui  dana  ce  caa  font 
parde  du  conducteur  et  le  terminent.  Si  lea  deux  fils  plongent 
dana  le  mercure  il  est  biea  entendu  qu'il  ne  ee  manifeste  plus 
rien. 

56.  "  Quand,  an  lieu  d'eau  simple,  le  bain  de  mercure  eat 
couvert  d'une  dissolution  peu  chaise  du  chlorure  de  Bodium, 
le  toumoiement  des  fragmeos  est  plus  lent.  L'hydrog^ne  pro- 
doit  se  trouve  engag6  et  retenu  presqu'entierement  par  la  pelli- 
cule du  biuniuth;  I'eau  en  devient  nebuleuse.  A  I'inBtant  oil 
Ton  a  plong^  dans  le  bain  uae  tige  melallique,  on  remarque 
antour  de  celle-ci  un  fr^missement ;  les  isouvemena  ceasent  et 
aont  airSt^H  tant  que  la  tige  rest  plong^e  ;  elle  fixe  la  "pellicule 
dans  toute  I'6tendue  du  bain ;  les  fragniens  d'alliage  y  sont 
enaprisonnes;  niais  aussitot  que  la.  tige  est  retiree,  teffiuve 
d'hifdrogene  ecarte  la  pellicule,  el  les  mouvemem  recommencent. 

67.  "Un  fit  plough  sur  un  point  quelconque  d'un  bain  ou 
tournoie  I'alliage,  mime  dans  un  endroit  eloign^  de  ce  toumoie- 
ment, la  partle  plongee  de  ce  fil  se  couvre  en  peu  de  temps 
d'une  multitude  des  bullcs  d'bydrog^ne.  Ne  pourroit-on  pas 
encore  d'apr^s  celte  observation,  qui  proiive  que  toule  la  surface 
du  bain  est  parcourue  d'bydroghne,  ne  pourroit-on  pas  trouver 
dana  I'emiBsioa  rapide  et  abondante  de  ce  gas  la  cauae  de  I'^lec- 
tricit6,  ciuand  on  conaid^re  que  I'air  atmosph^rique  dirig^  avec 
une  aoufflet  aur  un  carreau  de  verre  donne  a  ce  carreau  I'electri- 
cit6  vitr^ ;  ou  bien  cette  effluve  d'hydrogene  qui  pousse  vive- 
ment sur  le  mercure  les  molecules  de  bismuth  non  amalgam^, 
qui  lea  r^unit  sous  forme  de  pellicule,  produit  entre  les  deux 
m^taux  ua  frottement  qui  d6veloppe  cette  Electricity." 

58.  From  these  passages  it  seems  natural  to  collect,  that  M. 
Serrulas  conceives,  1st,  the  production,  motion,  Stc.  of  the 
pellicle  on  the  surface  to  originate  in  the  actuul  mechanical 
impulse  of  streams  of  hydrogenous  matter  {effiuve  d'/ofdrogaie), 
radiated  in  all  directions  from  the  potassium  in  the  moment  of 
ita  oxidation.  That,  2ndly,  this  bodily  radiation  of  hydnigen  ia 
propagated   along  the  stirtace   to'  any  distance.     Tnat,  3rdly> 
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the  hydrogen  disengaged  in  bubbles  from  a  metallic  wire 
plunged  into  the  mercury  is  this  actual  radiant  hydrogen,  con- 
veyed and  collected  on  its  surface  from  all  parts  of  the  mercury. 
That,  4thly,  the  friction  of  the  hydrogen  so  radiated  produces 
the  electricity,  and  not  the  electricity  the  hydrogen.  And, 
lastly,  that  the  gyration  of  the  fragments  themselves  is  a  conse- 
quence  of  the  reaction  of  the  hydrogen  they  dart  out  during 
their  oxidation  by  the  water. 

69.  AUthesephcenomena,  however,  are  much  better  accounted 
for  on  the  principles  of  this  Lecture,  from  a  knowledge  of  the 
properties  conferred  on  mercury  by  alloying  it  with  potassium ; 
but,  first,  it  is  necessary  to  premise,  that  Uie  mere  contact  of  a 
metal  capable  of  amalgamating,  even  for  an  instant,  communi- 
cates its  peculiar  properties,  almost  in  the  moment  of  contact,  to 
the  whole  mass.  The  experiments  in  Art.  33,  abundantly  prove 
this ;  and  it  may  be  readily  shown  also  by  the  following.  Let  a 
quantity  of  mercury  be  placed  in  a  vessel  of  muriatic  acid  ;  do 
action  takes  place ;  but  if  touched  with  a  zinc  wire  it  presently 
becomes  covered  with  bubbles,  copiously  disengaged  from  every 
part  of  the  surface. 

60.  In  the  circumstances  of  M.  Serrulas's  experiments,  it  is 
therefore  obvious  that  his  mercury  must  have  been  always  sen- 
sibly impregnated  with  potassium  and  the  supernatant  liquid,  a 
solution  of  potash ;  and  that  it  was  bo,  is  proved  by  the  effects 
of  the  electric  current,  which  agree  precisely  with  those  I  have 
stated,  as  being  always  produced  in  such  circumstances  (Arti- 
cles 18,  28) ;  htit  the  cause  assigned  to  these  effects  by  Mr.  S. 
viz.  the  electro -positive  enei^  o/'tke  pellicle,  is  proved  not  to  be 
the  real  one  by  the  simple  fact,  that  the  violence  of  the  motion  is 
always  proportional  to  the  cleanhness  of  the  surface,  and  is 
greatest  when  there  is  no  pellicle  at  all;  besides  which  the 
pellicle  here  consisted  of  metallic  bismuth,  a  substance  incapable 
of  producing  any  such  effect  as  shown  in  Art.  38. 

d1.  The  gyration  of  the  fragments  is  produced  as  follows :  a 
strong  Voltaic  excitement  takes  place  at  the  point  of  contact  of 
two  metals  so  different  as  mercury  and  potassium.  The  mercury 
becomes  strongly  positive,  and  the  floating  fragments  negative. 
Tlie  circuit  is  completed  by  the  alkaline  liquid  ;  and  the  mercury, 
being  alloyed  with  a  portion  of  potassium,  and  being  itself  the 
positive  pole  of  the  combination,  we  have  here  the  case  of 
Art.  2 1 ;  and  the  result,  as  stated  by  M.  Serrulaa,  is  precisely  as 
in  that  experiment,  the  currents  radiatine  from  the  point  of 
immersion.  These  once  produced,  drive  before  them  tne  frag- 
ment in  which  they  originate,  in  the  direction  in  which  tt 
exposes  the  greatest  surface  to  their  action, 

62.  The  attracdon  of  the  pellicle  to  a  metaUic  rod  plunged 
into  the  mercury  is  also  a  direct  consequence  of  Ute  alloy  of 
potassium  present  in  the  mercury,  as  is  also  tii9  disengagement 
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of  gu  from  tba  wire.  It  is,  id  fact,  preciwiy  the  experiment 
described  in  Art.  25,  and  has  aottung  whatever  to  do  either  widi 
the  floating  fragmeots,  or  with  any  hydrogen  they  nay  be  dii< 
charging  at  the  time,  farther  than  that  their  contaot  BSrvaa  to 
fumieh  potassium  to  the  mercury. 

63.  It  is  needless,  therefore,  to  push  this  examination  further, 
M  aU  the  phunemena  observed  by  Mr.  S.  are  only  particular 
cases  of  those  I  have  described.  With  regard  to  the  radiant 
hydrogen  producing  currents  by  its  Jmpulie,  1  would  aak  how  it 
happens  that  currents  are  produced  (when  the  positive  pole  is 
placed  in  contact),  while  a  thick  and  tough  coat  of  oxide 
covers  the  whole  surface ;  and,  one  would  think,  must  efieotuaUy 
defend  it  from  tite  action  of  the  hydrogen.  Yet  we  have  seen, 
in  Alt.  18,  that  the  currents  continue  their  course  under  Uiis 
crust ;  and  it  will  hardly  be  contended,  that  the  hydrogen  finda 
a  passage  betweeii  the  oxide  and  the  metal. 

Leitthm,  Jt».  13,  1834.  J.  F-  W.  H. 


Article  XII. 

Nitric  Ether.   By  Mr.  Whipple. 
(To  the  Editors  of  the  Annals  of  Philoiophy.) 
GENTLEMEN,  Elaboralirs,  London,  S^.  H,  1894. 

Since  to  give  my  opinion  on  the  directions  given  by  Dr.Ure 
in  his  Chemical  Bictioflary,  for  conducting  a  retort  distillation 
of  nitric  ether*  would  be  rAfwvat  tn  A^ijvof  nofu^ai,  1  shall  feel 
obliged  if  favoured  with  an  insertion  of  the  following  question ; 
Whether  the  direclioits  for  the  management  of  a  glass  retort  in 
forming  nitric  et/ier,  be  correctly  stated  in  Ur.  Vre's  Chemical 
Hictioriary  ? 

I  remain.  Gentlemen,  your  most  obedient  servant, 

G.  Whipple. 


AUTICia    XI 11. 

Astronomical  Observations,  1824. 
By  Col.  Beaufoyy  FRS. 
Bu^tey  Heath,  near  Stanmore. 
le  SI"  37'  4*'3"  North.     Lwigitude  West  in  tune  1'  SO-93". 
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.   Articue  XIV. 

Remarks  on  Solar  Light  and  Heat.     By  B.  Powell,  MA-  FRS. 

(46.)  I  concluded  a  former  portion  of  these  inquiries  with 
some  remarks  on  the  small  development  of  a  heating  cfTect 
which  is  observable  exterior  to  the  cone  of  light  fonned  by  a 
leoB.  The  investigation  of  its  nature  appearing  to  me  a  topic 
of  considerable  interest  as  bearing  upon  many  other  parts  of  th? 
science  of  light  and  beat,  1  have  been  led  to  try  several  experi- 
inent«  upon  the  subject.  The  results  of  these  trials  in  which 
the  circumstances  and  conditions  of  the  case  have  been  varied 
in  several  different  ways,  I  here  propose  to  give  in  a  tabular 
form,  and  to  introduce  them  by  a  few  remarts  on  the  nature 
and  object  of  the  experiments,  as  well  as  on  the  sort  of  conclu- 
sion, which  can  safely  be  deduced  from  them. 

(47.)  The  existence  of  the  effect  in  question  being  admitted, 
two  suppositions  obviously  present  themselves  as  to  its  nature- 
It  may  be  attributed  to  certain  rays  of  light  refracted  to  a  posi- 
tion beyond  the  principal  body  of  rays  which  go  to  form  the 
focus.  These  may  be  rendered  invisible  or  nearly  so  from  the 
proximity  of  other  rays  of  infinitely  superior  intensity.  And 
thus  the  phenomenon  may  be  nothing  more  than  simply  the 
ordinary  heatiog  effect  of  these  rays  displayed  on  the  nlack 
bulb  01  the  instrument.  Again,  it  may  be  supposed  ^which 
seems  to  have  been  the  idea  of  the  first  observer  of  this  and 
kindred  phenomena),  that  it  is  owing  to  some  sort  of  radiant 
beat.  From  his  analogical  view  of  the  subject,  it  would  have 
followed  that  these  were  rays  of  a  peculiar  kind  different  from 
those  of  terrestrial  heat,  and  cshibited  as  existing  in  a  separate 
state  from  the  rest  of  the  solar  rays  by  the  refractive  powers  of 
the  lens  ;  rays  in  fact  of  a  sort  of  intermediate  character  between 
light  and  common  heat.  If,  however,  because  we  cannot  see 
the  ravs  producing  this  effect  we  should  think  it  necessary  to 
infer  t"hat  they  must  be  rays  of  simple  heat,  or  if  we  had  any 
better  experimental  reasons  for  such  a  conclusion,  still  it  would 
not,  I  conceive,  be  at  ail  necessary  to  suppose  any  thing  pecu- 
liar in  their  nature,  or  that  they  were  really  an  emanation  entirely 
sui  generis ;  for  there  would  still  be  no  proof  whatever  that  they 
had  passed  through  the  thick  glass  of  the  lens  in  the  form  of 
rays  of  simple  heat.  It  is  obvious  that  we  may,  in  all  respects, 
as  well  suppose  them  to  have  originated,  or  have  been  separated 
in  some  way  from  the  deflected  rays  of  light  after  their  passage 
through  the  lens  ;  and  it  would  seem  that  such  a  supposition  is 
the  more  incumbent  on  us,  when  we  admit  what  has,  i  conceive, 
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been  above  sufficiently  proved,  the  non^exifitence  of  any  rays  of 
heat  (at  least  in  a  free  and  separate  state)  in  the  solar  beam. 

(48.)  It  is  obvious  that  by  several  different  applications  of  the 
differential  thermoiueter,  we  may  examine  tlie  validity  of  such 
views,  and  decisively  ascertain  whether  this  heating  power  is  of 
such  a  nature  as  to  affect  tbe  bulb  of  black  ^lass  iQone,  or  also 
to  produce  some  effect  on  the  plain  one,  which  is  equally  absorp- 
tive for  simple  beat.  With  this-  view  several  of  tbe  following 
experiments  were  tried.  In  Experioients,  Nos.  1,  2,  and  3,  I 
observed  the  effect  which  would  arise  when  each  of  the  bulbs 
waa  respectively  placed  just  without  the  rays,  as  compared  with 
tbe  indication  when  they  were  both  equally  exposed,  by  having 
the  focus  thrown  between  them  (they  being  at  nearly  0*76  inch 
distance),  and  when  both  away  from  the  rays  at  an  equal  dist- 
ance under  the  shadow  of  an  opaque  screen  which  surrounded 
tiie  lens  on  all  sides.  In  this  disposition  of  things,  it'is  evident 
that  if  the  effect  were  due  to  simple  radiant  heat,  the  indication 
when  the  focus  was  between  the  bulbs,  should  not  differ  from 
that  displayed  when  they  weie  at  a  iJistance.  Again  the  effect 
when  the  plain  bulb  was  nearest  should  have  been  as  much  below 
the  point  at  which  the  instrument  stood  when  away,  as  the  effect 
with  the  black  bulb  nearest  was  above  it 

(49.)  Tbe  first  of  these  conditions  took  place  only  in  Esp.  3 ; 
a  difference  is  perceptible  in  1,  2, 4, 5,  6,  and  7. 

The  second  is  observed  in  some  degree  in  Nos.  4,  6,  7,  though 
not  to  tbe  extent  which  tbe  supposition  would  require ;  it  is, 
however,  completely  shown  in  No.  12.     An  effect  on  the  plain 


bulb  is  shown  in  Nos.  1,  2,  and  G,  as  well  as  subsequently  in 
No.  16.  The  effect  also  when  the  focus  waa  between  the  bulbs 
is  ia  general  greater  than  on  the  black  bulb  when  the  other  was 
at  a  greater  distance. 

Thus  far  then  we  can  only  conclude,  that  though  simple  beat 
may  be  m  action,  it  is  not  the  sole  cause  of  the  effect :  light 
unquestionably  contributes  to  it.  The  aperture  of  the  lens  was 
varied  in  the  two  sets  of  experiments.  This  does  not  seem  to 
have  at  all  altered  tbe  effect,  yet  it  must  have  altered  any  effect 
which  was  immediately  dependent  on  tbe  convergence  of  the 
rays. 

From  some  other  trials  T  was  convinced  that  the  light  of  the 
focus  reflected  in  different  ways  from  tbe  inner  surface  of  the 
glass  case  affected  ihe  results.  Hence  Exp.  6  and  7  were  tried 
without  the  case ;  but  the  effects  were  still  nearly  the  same  rela- 
tively to  each  other,  the  total  intensity  of  each  being  of  course 
diminished. 

(50.}  In  prosecuting  the  inquiry,  my  next  idea  was  to  present 
a  surface  absorptive  for  simple  heat,  but  only  covering  the  bulb 
'in  part  in  order  that  the  increased  radiation  might  not  counter- 
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•balance  the  eflfect.  This  was  done  in  Exp.  8,  9;  andlO,iipon 
the  bulb  before  plain,  by  attaching  to  it  a  small  piece  of  li^t- 
-brown  silk.  In  these  a  decided  action  was  produced  on  this 
bolb ;  whilst  an  equal  one  in  the  contrary  direction  was  displayed 
by  the  smooth  black  surface ;  but  this  might  be  occasioned  by 
the  greater  power  of  absorbing  light  now  acquired  by  the  bulb 
before  transparent.  In  the  next  experiment,  therefore  (No.  11), 
I  attached  a  similar  piece  of  silk  to  the  black  bulb;  the  effect,  if 
merely  due  to  light,  ought  by  this  means  to  have  been  consider- 
ably diminished  ;  but  it  is  evident  on  inspection  that  it  was  quite 
equal  to  that  on  the  plain  black  surface.  Some  additional 
effect  of  simple  heat  must,  therefore,  have  made  up  for  the  dimi- 
nntioQ  which  must  have  been  occasioned  by  the  decreased 
i^sorplion  of  light. 

Exp.  12  was  tried  imraedialely  after  No.  11,  and  shows  more 
decidedly  that  the  alteration  of  tne  aperture  makes  no  difference 
in  the  etTect.  It  would  seem  then  (since  with  a  diminished 
aperture  the  total  number  of  rays  is  less),  to  increase  with  the 
more  accurate  convergence,  instead  of  being  diminished,  as  it 
would  be  if  owing  to  the  straggling  rays  of  light,  or  to  less 
refrangible  rays  of  heat. 

(51.)  According  to  the  view  of  the  phenomena  before  adverted 
to,  an  exterior  and  invisible  beat  accompanying  the  concentra- 
tion of  tight  by  a  lens  was  considered  as  analogous  to  the  sepa- 
ration of  peculiar  invisible  heating  rays  beyond  the  red  end  of 
the  prismatic  spectrum.  It  would,  however,  admit  of  consider- 
able question,  whether  the  distance  from  the  rays  at  which  the 
former  effect  is  perceptible  is  not  much  greater  compared  with 
space  occupied  by  the  coloured  edges  of  ute  section  of  the  cone, 
than  would  be  at  all  proportional  to  the  distance  of  the  exterio^ 
beat  in  the  other  case  beyond  the  visible  boundary  of  the  red 
rays.  If,  ^ain,  according  to  the  experimental  authority  on 
which  both  facts  were  originally  brought  forward,  the  exterior 
effect  in  the  one  case  is  the  maximum,  ought  there  not  to  be 
some  analogous  result  in  the  other  1  It  might,  perhaps,  from  the 
difference  of  circumstances,  be  impossible  to  ascertain  this  satis- 
factorily ;  but  if  only  the  smallest  portion  of  the  exterior  red 
fringe  of  the  cone  be  made  to  glance  upon  the  surface  of  the 
bulb,  the  effect  is  enormous  compared  with  the  greatest  indica- 
tion while  any  sensible  space  intervenes  between  the  bulb  and 
the  light.  Tbese  considerations  led  me  to  the  idea  of  compar- 
ing the  exterior  effect  with  a  common  simple  lens,  and  a  com- 
pound achromatic  one  of  the  same  aperture.  This  would  show 
whether  it  were  owing  to  any  thing  connected  with  the  disper- 
sion or  different  refrangibility  of  the  coloured  rays ;  if  so,  the 
effect  with  an  achromatic  lens  would  be  altogether  or  nearly 
imperceptible.  The  lenses  I  employed  were.a  small  achromatic 
«ue mad&l:^  Dolland,  of  about:  one  inch  aperture,  and  7-5  foc^ 
New  Senes,  vol.  viii.  u 
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length :  this  vns  compared  with  a  Bimple  lens  of  about  the 
«ame  focal  leo^,  having  its  aperture  dimmisheti  by  a  diaphiaeoi 
to  the  same  size,  uid  at  ita  central  part  about  the  same  thi^- 
BcaB  as  the  compoaad  oue.  The  results  of  this  compansoa  ue 
^vea  ID  Exper.  13  and  14 ;  and  it  is  there,  I  conceive,  quite 
clear,  that  the  exterior  effect  u  as  ntarlif  as  posnbU  eiptai  in  both 
cases.  Hence,  I  thiok,  I  am  warranted  ia  concludiog,  to  what- 
ever sort  of  rays  the  phenomena  is  owing,  the  principal  part  of 
them  at  least  are  not  of  the  same  kind,  or  subject  to  the  same 
afiections  and  modificaUons,  as  those  retracted  by  the  lenses. 

(62.)  Having  by  me  a  smaller  instrument  of  the  some  kind,  I 
thought  it  worth  while^  for  the  sake  of  comparison,  to  make  a 
few  obaenations  with  it.  This  instrument  is  of  the  "  portable  " 
description,  having  its  plain  bulb  in  a  line  under  the  other.  The 
flpparenUy  less  indicationB  in  Exp.  16  and  16  arise  only  from  the 
two  instruments  not  being  adjusted  to  the  same  point  as  the 
Bero.  In  these  results,  as  I  before  observed,  the  action  on  the 
plain  bulb  is,  perhaps,  more  conspicuous  than  in  any  former 
instances. 

(63.)  1  was  extremely  desirous  of  trying  the  relations  of  this 
heating  power  to  transparency  in  screens.  This,  in  some  mea-r 
bate,  might  have  been  ascertained  by  means  of  the  small  instru- 
ment when  in  its  glass  case  as  compared  with  the  effect  wbea 
the  case  was  removed ;  but  I  have  not  given  any  of  these  resuitsy 
as  I  found  it  extremely  difficult  to  pass  the  rays  into  the  small 
cyhndrical  case  of  this  instrument  without  producing  reflections 
front  its  inner  surface  which  totally  interfered  with  the  results. 
In  some  instances,  as  in  Mo.  16  compared  witb  No.  16,  the  effect 
on  the  blackened  bulb  was  as  great  without  the  case  as  with  it. 
This  seems  to  be  in  favour  of  the  non-transmiAsibility  of  the 
effect  through  glass,  because,  in  the  absence  of  the  case,  it 
ought  to  have  been  very  considerably  less.  To  attempt  the 
application  of  plates  of  glass  as  screens  in  cases  of  so  delicate  a 
nature,  and  when  the  screen  must  almost  touch  the  bulb, 
appeared  quite  impracticable  on  account  of  the  cooling  effect  of 
the  glass.  In  this  respect  I  must  be  content  to  leave  the  inveo- 
tigation  inaperfect.  It  is,  however,  most  probable,  that  with 
large  and  powerful  lenses  the  effect  might  be  sufficiently  great 
to  admit  of  some  application  of  this  kind.  As  well  in  respeet 
to  this  point  as  to  others,  1  am  willing  to  confess  the  imperfec- 
tions of  the  present  inquiry.  I  take  ^is  opportunity,  therefore, 
■of  saying,  that  I  should  feel  the  greatest  interest  in  hearing  that 
&  similar  train  of  investigation  had  been  carried  on  by  those  who 
•may  be  possessed  of  large  lenses,  or  may  be  able  to  devise  more 
Rccumts  and  satisfactory  meUiods  of  operating. 

(64.)  From  this  series  of  experiments,  in  its  present  state  I 
«hail  not  attempt  to  dmw  any  general  or  theoretical  infcreDce% 
but  shall  CDnteat  jnyself  with  remaricing,  that  bo  far  as  theae 
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results  are  thous;ht  Bufficient,  they  may  be  considered  as  coun- 
tenancing the  idea  that  the  effects  in  question,  though  they  may 
be  partly  owing  to  rays  of  light  either  refracted  beyond  the  main 
body  of  the  rays,  or  even  of  a  more  adventitious  character,  are 
yet  also,  in  part  at  least,  owing  to  some  radiation  of  Gimple  heat 
which  seems  to  accompany  the  lumiuous  rays  in  their  course, 
and  to  extend  to  a  short  distance  ffom  them,  so  as  to  form  a 
sort  of  exterior  conical  surface  to  that  formed  by  the  rays  of 
light.  This  we  seem  to  recognise  in  the  greater  etfect  produced 
on  the  more  absorptive  coating ;  but  as  to  the  characteristic  of 
its  being  capable  or  not  of  permeating  glass,  we  can  infer 
nothing  decisively.  I  have  already  observed  that  we  cannot  at 
all  assume  that  any  such  rays  passed  through  the  lens  in  their 
present  state.  We  should,  therefore,  by  analogy,  be  rather 
inclined  to  the  supposition  that  they  take  their  origin  in  some 
way  from  the  circumstance  of  the  concentration  of  the  lumi- 
nous rays  ;  as  from  the  experiment  with  the  achromatic  lens  it 
seems  altogether  disproved  that  the  dispersion  of  coloured  ray^ 
at  the  edge  can  be  connected  with  this  phenomenon. 

(55.)  1  now  proceed  to  the  details  of  the  experiments ;  and 
before  giving  tnose  above  referred  to,  I  may  be  permitted  to 
mention  a  few  which  1  tried  at  an  earlier  period. 

A  first  trial  was  performed  with  a  common  thermometer;  it 
vras,  in  the  first  instance,  coated  with  Indian  ink ;  afterwards 
tite  paint  was  thickened  with  powdered  charcoal.  The  following 
are  the  results : — 


Ce«ip»dedepe«ri,«n 

lodunink. 

Ditto  wiA  pomUroddiuctnl. 

Bip.l. 

Exp.j, 

Ibdi  outside  of  lumi- 

i-s> 

SO 

AWM   Ana    dw    nn. 
Under  the  Oaiow  «( 

1" 

I-So 

The  following  are  also  some  results  which  I  formerly  obtained 
with  a  differential  thermometer ;  the  coating  of  black  silk  did 
not  Completely  cover  the  bulb.  The  indications  differ  from  the 
subsequent  experiments  owing  to  the  liquor  being  differently 
adjusted. 
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BnlbMitea  with  black  ink. 
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(56.)  I  now  proceed  to  ttie  later  aeriea  of  experiments :- 
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It  was  with  this  iostrameDt  that  the  experiments  in  the  former 
.paper  were  made.  {Atmals,  Aug.  Art.  1,  §44.)* 

In  coDclusion  I  wiD  merely  say,  that  still  admitting  a  coasi- 
derable , degree  of  imcertainty  to  haog  over  this  subject,  I  Hhall 
endeavour  to  prosecute  the  further  esaminatioa  of  it  wheaeyer 
it  may  be  in  my  power  to  vary  and  extend  the  experiments. 
Meanwhile  1  beg  to  repeat  my  request  to  thoBe  who  have  lenses 
of  large  size  to  examme  the  phenomena  which  they  present. 
A  delicate  common  thermometer  would  be  amply  sufficient  to 
display  the  effects  ;  and  my  hope  that  some  experimenter  may 
be  thus  induced  to  take  up  the  subject,  and  to  extend  it  also  to 
the  case  of  concentration  of  light  by  reflection,  has  been  my 
chief  motive  for  publishing  these  experiments  under  their  present 
imperfections. 


■  In  the  experimaiti  referred  to,  m  error  his  er^  in 
"  ( inch  without  tlie  i^t,"  riaJ  ^  inch. 


wUdi  I  irith  to  cone«t.     For 
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Article  XV, 

.  On  Seaii^cufsation  of  the   Optic  Neroea.    By  William  Hyde 
Wollaston,  MD.  VPRS* 

Whether  we  consider  the  astonishing  subtlety  of  th»t 
mediuni,  which  renders  visible  to  ua  objects  existing  at  the  moat 
immeasurable  distances  from  us,  or  that  delicately  ednstituted 
organ  which,  by  its  general  structure,  collects  the  rays  of  light, 
and  by  a  nice  adaptation  of  its  parts  concentrates  their  fojce  on 
the  sentient  fibres  of  the  retina,  expanded  over  its  inner  surface, 
we  can  feel  no  surprise  that  such  great  talents  should  have  been 
devoted  to  investigate  the  curious  properties  of  the  one,  or  that 
the  structure  of  the  other  should  have  been  examined  with  so 
much  assiduity. 

The  keenness  of  inquiry  manifested  by  the  cultivators  df  ana- 
tomy in  observing  the  most  minute  parts  that  have  escaped  the 
notice  of  their  predecessors,  shows  that  any  addition  to  the 
common  stock  of  our  information  on  this  subject  will  be  gratify- 
ing to  a  certain  poilion  of  the  metnliers  of  this  Society,  and 
probably  not  uninteresting  to  the  Society  at  large. 

It  is  not  my  object,  in  the  present  paper,  to  examine  either  the 
first  effect  of  the  cornea  in  rendering  the  rays  of  light  conver- 
gent, or  the  power  of  the  crystalline  lens  in  JinaU.}/  bringing 
them  to  a  focus  on  the  retina.  It  is  not  my  intention  to  investi- 
gate whether  the  adaptation  of  the  eye  to  different  distances  U 
effected  by  alteration  oHhaform  of  the  lens  from  its  own  mus- 
cular structure,  or  by  alteration  of  its  place,  from  the  agency  of 
other  muscles.  Nor  do  I  mean  to  consider  either  the  involuntaiy 
motions  of  the  iris  dependent  on  the  quantity  of  light  present, 
or  that  vobiutary  contraction  of  it  by  which  we  adapt  the  aper- 
ture of  the  pupil  for  distinct  vision  at  different  distances,  limiting 
thereby,  what  in  optics  is  termed  the  spheric^  aberration  of  th« 
lens. 

The  subject  of  my  inquiry  relates  solely  to  the  course  by 
which  impressions  from  images  perfectly  formed  are  conveyed 
to  the  sensorium,  and  to  that  structure  and  distribution  of  the 
optic  nerves  on  which  the  communication  of  these  impressions 
depends. 

Without  pretending  to  detect  by  manual  dexterity  as  an 
anatomist,  the  very  delicate  conformation  of  the  nerves  of  vision, 
I  have  been  led,  by  the  casual  observation  of  a  few  instances  of 
diseased  vision,  to  draw  some  inferences  respecting  the  texture 
of  that  part  which  has  been  called  the  decussation  of  the  optic 
nerves,  upon  which  1  feel  myself  warranted  to  speak,  with  some 
confidence. 

•  From  the  PbaowphioaTtiuwwtioM  for  1824,  PbkI.    \^,,q|.. 


mi-}  Semi-decumtim  <lftkt  Qptk  Nenet.  396 

It  ia  woU  kiie*n  Aali  ia  the  bumsLq  brain  these  "BerveB,  after 
peBsing  forwards  to  a  short  distance  from  titeit  origio  ia  the 
thelami  neivoruDi  opticorum,  unite  together,  and  are,  to  appear- 
aiace,  completely  incorporated ;  and  that  from  this  point  of  union 
proceed  two  nerves,  one  to  the  right,  the  other  to  the  left  eye. 

The  term  decussation  was  apphed  to  this  united  portioa 
under  the  supposition  that,  thougn  the  fibres  do  iutermix,  they 
•till  continue  onward  in  their  original  direction,  and  that  those 
from  the  right  side  cross  over  wholly  to  supply  the  left  eye, 
trhile  the  right  eye  is  supplied  entirely  from  hhres  arising  from 
the  left  thalamus. 

In  this  opinion,  anatomists  have  felt  themselves  confirmed  by 
the  result  of  their  examiuati^it  of  other  animals,  and  especially 
that  of  several  species  offish,  in  which  it  is  distinctly  seen  that 
the  nerves  do  actually  cross  each  other  sA  a  pair  of  separate 
cords,  lying  in  contact  at  their  crossing,  but  without  any  inter- 
mixture of  their  fibres. 

In  these  cases  it  is  most  indisputably  true,  that  the  eye  upon 
the  right  aide  of  the  animal  does  receive  its  optic  nerve  from  the 
left  side  of  the  brain,  while  that  of  the  left  eye  comes  from  the 
right  side  j  but  it  is  not  a  just  inference  to  suppose  the  same 
continuity  preserved  in  other  animals,  where  such  complete 
separation  of  the  entire  nerves  is  not  found. 
■  On  the  contrary,  I  not  only  See  reason,  from  a  species  of 
blindnesd  which  has  happened  to  myself  more  than  once,  tn 
conclude,  that  a  different  disUlbution  of  nerves  takes  place  in 
us,  but  1  think  my  0{>iuion  supported  by  this  evident  difference 
of  structure  in  fishes. 

It  is  now  more  than  twenty  years  since  I  was  first  affected 
with  the  peculiar  state  of  vision,  to  which  I  allude,  in  conse- 
quence of  violent  exercise  I  had  taken  for  two  or  three  hours 
before.  I  suddenly  found  that  I  could  see  but  half  the  fane  of 
a  man  whom  I  met ;  and  it  was  the  same  with  respect  to  every 
object  I  looked  at.  In  attempting  to  read  the  name  Johnson, 
over  a  door,  I  saw  only  son;  tJie  commencement  of  the 

name  being  wholly  obliterated  to  my  view.  In  this  instance 
the  loss  of  sight  was  toward  my  left,  and  was  the  same  whether 
I  looked  with  the  right  eye  or  the  left.  This  blindness  was  not 
so  complete  as  to  amount  to  absolute  blackness,  but  was  a 
shaded  darkness  without  definite  outline.  The  complaint:  was 
of  short  duration,  and  in  about  a  quarter  of  an  hour  might  be  said 
to  be  wholly  gone,  having  receded  witli  a  gradual  motion  from 
the  centre  of  vision  obliquely  upwards  toward  the  left. 

Since  this  defect  arose  from  over  fatigue,  a  cause  common  to 
maay  other  nervous  affections,  I  saw  no  reason  to  apprehend 
any  return  of  it,  and  it  passed  away  without  need  of  remedy, 
without  any  farther  explaoation,  and  without  my  drawing  any 
iMefulinfereDoefrom  it. 

D,nitiz.db,G(")OgIc 
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It  is  now  ab6ut  fifteen  months  since  a  similar  alfection  oc- 
curred again  to  myself,  without  my  being  able  to  assign  any 
cause  whatever,  or  to  connect  it  with  any  previous  or  subsequent 
indisposition.  The  blindness  was  first  observed,  as  before,  in 
looking  at  the  face  of  a  person  I  met,  whose  left  eye  was  to  my. 
sight  onliterated .  My  blindness  was  in  this  instance  the  reverse 
of  the  former,  being  to  my  right  (instead  of  the  left)  of  the  spot 
to  which  my  eyes  were  directed ;  so  that  I  have  no  reason  to 
suppose  it  in  any  manner  connected  with  the  former  affection. 

The  new  pnnctum  csecum  was  situated  alike  in  both  eyes,  and 
at  an  angle  of  about  three  degrees  from  the  centre  ;  for  when 
any  object  was  viewed  at  the  distance  of  about  five  yards,  the 
point  not  seen  was  about  ten  inches  distant  from  the  point 
actually  looked  at. 

On  this  occasion  the  affection,  after  having  lasted  with  little 
alteration  for  about  twenty  minutes,  was  removed  suddenly  and 
entirely  by  the  excitement  of  agreeable  news  respecting  the  safe 
arrival  of  a  friend  from  a  very  hazardous  enterprise. 

In  reflecting  upon  this  subject,  a  certain  arrangement  of  th^ 
optic  nerves  has  suggested  itself  to  me,  which  appears  to  afford 
a  very  probable  interpretation  of  a  set  of  fiicts,  which  are  not 
conaiatent  with  the  generally  received  hypothesis  of  the  decus- 
sation  of  the  optic  nerves. 

Since  the  corresponding  points  of  the  two  eyes  sympathise  in 
disease,  their  sympathy  is  evidently  from  structure,  not  from 
mere  habit  of  feebng  together,  as  might  be  inferred,  if  reference 
were  had  to  the  reception  of  ordinary  impressions  alone.  Any 
two  corresponding  points  must  be  supphed  with  a  pair  of  fila* 
ments  from  the  same  nerve,  and  the  seat  of  a  disease  in  which 
similar  parts  of  both  eyes  are  affected,  must  be  considered  as 
situated  at  a  distance  from  the  eyes  at  some  place  in  the  course 
of  the  nerves  where  these  filaments  are  still  united,  and  probably 
in  one  or  the  other  thalamus  nervorum  opticorum. 

It  is  plain  that  the  cord,  which  comes  finally  to  either  eye 
under  the  name  of  optic  nerve,  must  be  regarded  as  consisting 
of  two  portions,  one  naif  from  the  right  thalamus,  and  the  other 
from  the  left  thalamus  nervorum  opticorum. 

According  to  tliis  supposition,  decussation  will  take  place 
only  between  the  adjacent  halves  of  the  two  nerves.  That  por- 
tion of  nerve  which  proceeds  from  the  right  thalamus  to  the 
right  side  of  the  right  eye,  passes  to  its  destination  without 
interference;  and  in  a  similar  manner  the  left  thalamus  will 
supply  the  left  side  of  the  left  eye  with  one  part  of  its  fibres,' 
while  the  remaining  halves  of  both  nerves  in  passing  over  to  the 
eyes  of  the  opposite  sides  must  intersect  each  other,  either  witb 
or  without  intermixture  of  their  fibres. 

.  Now,  if  we  consider  rightly  the  facts  discovered  by  compara*' 
tive  anatomy  in  fishes,  we  snail  find  that  the  crossing' of  the* 
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sotJK  Bervea  in  them  to  the  oppoeite  eyes,  n  in  perfect  cotiforbi' 
ily  to  this  view  of  the  arrangement  of  the  human  optic  nerves. 
The  relative  position  of  the  eyes  to  each  other  in  the  sturgeon, 
is  so  exactly  back  to  back,  oa  opposite  sides  of  the  head,  that 
they  can  hardly  see  the  eame  object ;  they  can  have  no  points 
which  generally  receive  the  same  impressions  as  in  ns  ;  there 
are  no  corresponding  points  of  vision  requiring  to  be  supplied 
with  fibres  from  the  same  nerve.  The  eye  which  sees  to  the  left 
has  its  retina  solely  upon  its  right  side;  and  this  is  supplied 
with  an  optic  nerve  arising  wholly  from  the  right  thalamus; 
while  the  left  thalamus  sends  its  fibres  entirely  to  the  left  side  of 
the  right  eye  for  the  perception  of  objects  situated  on  the  ri^t. 
Iq  this  animal,  an  injury  to  the  left  thalamus  might  be  expected 
to  occasion  entire  blindness  of  the  right  eye  alone,  and  want  of 
perception  of  objects  placed  on  that  side.  In  ourselves,  a  simi- 
lar injury  to  the  lelt  thalamus  would  occasion  blindness  (as 
before)  to  all  objects  situated  to  our  right,  owing  to  insensibihty 
of  the  left  half  of  the  retina  of  both  eyes. 

A  disorder  that  has  occurred  within  my  own  knowledge  in  the' 
ease  of  a  friend,  seems  fully  to  confirm  Uiis  reasoniug,  as  far  as-' 
a  single  instance  can  be  depended  upon.  After  he  had  suffered 
severe  pain  in  his  head  for  some  days,  about  the  left  temple,  and 
toward  the  back  of  the  left  eye,  his  vision  became  considerably 
impaired,  attended  with  other  symptoms  indicating  a  shght 
compression  on  the  brain. 

It  was  not  till  after  the  lapse  of  three  or  four  weeks  that  I  saw 
bim,  and  found  that,  in  addition  to  other  afiections  which  need 
not  here  be  enumerated,  he  laboured  under  a  defect  of  sight 
similar  to  those  which  had  happened  to  myself,  hut  more  exten- 
sive, and  it  has  unfortunately  been  far  more  permanent.  In. 
this  case  the  blindness  was  at  that  time,  and  still  is,  entire, 
with  reference  to  all  objects  situated  to  the  right  of  his  centre 
of  view.  Fortunately,  the  field  of  his  vision  is  sufficient  for 
writing  perfectly.  He  sees  what  he  writes,  and  the  pen  with 
which  he  writes,  but  not  the  hand  that  moves  the  pen.  This 
aiTection  is,  as  far  as  can  be  observed,  the  same  in  ooth  eyes, 
and  consists  in  an  insensibility  of  the  retina  on  the  left  side  of 
each  eye.  It  seems  most  probable,  that  some  effusion  took 
place  at  the  time  of  the  original  pain  on  that  side  of  the  head, 
and  has  left  a  permanent  compression  on  the  left  thalamus. 
This  partial  blindness  has  now  lasted  so  long  without  sensible 
amendment,  as  to  make  it  very  doubtful  when  my  friend  may 
recover  the  complete  perception  of  objects  on  that  side  of  him. 

In  reviewing  the  several  pluenomena  that  I  have  described,  we 
find  partial  blindness  occurring  at  the  same  time  in  both  eyes. 
This  sympathy  from  disease  is  readily  explained,  on  the  suppo- 
sition that  the  parts  which  sympathise  receive  their  nerves  mm 
the  same  Bource,  vbile  the  (^posite  halves  of  the  eyes,  whietb 
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■n  not  at  the  same  time  similvly  affected,  are  supplied  fron  aa 
oppoaite  source ;  and  the  iofereace  is  immediate,  that  io  com- 
l&on  visioB  also  the  sympathy  of  corresponding  pc»nta,  nhich 
Kceive  similar  impressions  from  the  same  object,  is  dependent 
OD  the  arrangement  of  □en'es  thus  detected  by  disease. 

We  find  moreover  ia  the  sturgeon  (aud  it  is  the  same  in  some 
other  fishes),  whose  eyes  can  scarcely  see  the  same  object  at 
once,  and  have  no  corresponding  points  which  ordiDsrily  sym- 
pathise, that  the  two  eyea  do  not  receive  any  nervous  fibres 
from  the  same  source ;  but  one  eye  receives  its  nerve  wholly 
from  one  side,  and  the  other  from  the  other  side  of  the  brain. 
.  From  the  structure  of  these  fish  we  learn  distinctly,  that  the 
perception  of  objects  toward  one  side  is  dependent  on  nerves 
derived  from  the  opposite  side  of  the  brain ;  and  in  the  last  case 
of  diseased  vision  above  related,  we  find  apparent  injury  to  one 
side  of  the  brvia,  followed  by  blindness  toward  the  opposite  pide 
of  the  point  to  which  both  eyes  are  directed. 

A  series  of  evidence  in  such  apparent  harmony  throughout, 
seems  deuly  to  establish  that  distribution  of  nerves  l.have 
endeavoured  to  describe,  which  may  be  called  the  semi-decusaa- 
tion  of  the  optic  nerves. 

On  Sii^k  Vima  viitk  Two  Eyes. 

So  long  as  our  consideration  of  the  functions  of  a  pair  of 
eyes  is  confined  to  the  performance  of  healthy  eyes  in  esmmon 
vision,  when  we  remark  that  only  one  impression  is  made  upon 
the  mind,  though  two  images  are  formed  at  the  same  moment 
on  corresponding  parts  of  our  two  eyes,  we  may  rest  satisfied  in 
ascribine;  the  apparent  unity  of  the  impression  to  habitual  sym- 
pathy of  the  parts,  without  endeavouring  to  trace  farther  the 
origin  of  that  sympathy,  or  the  reason  why,  in  infancy,  the  eyes 
ever  assume  one  certain  directioa  of  correspondence  in  preter- 
ence  to  squinting. 

'  But,  when  we  regard  sympathy  as  arising  from  structure,  and 
dependent  un  connexion  of  nervous  fibres,  we  therein  see  a  dis- 
tinct origin  of  that  habit,  and  have  presented  to  us  a  mani- 
fest cause  why  infants  ficet  begin  to  give  the  corresponding  di- 
rection to  their  eyes,  and  we  clearly  gain  a  step  in  the  solution, 
if  not  a  full  explanation,  of  the  long  agitated  question  of  single 
vision  with  two  eyes. 


It  may  perhaps  to  some  pnsons  appear  surprising,  that  so 
many  as  three  instances  of  a  disorder  which  they  presume  to 
be  rare,  should  have  been  witnessed  by  one  individual;  bull 
apprehend,  on  the  contrary,  this  haif-bfindnesa  to  be  &r  more 
oommon  t^m  ia  generally  supposed ;  aod  I  night  with  at  Biudi 
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reason  exprsss  aurpriae  at  ita  having  no  far  eacoped  notice^* 
.were  I  not  aware  how  maaylacts  oomiUQDly  remain  disregarded, 
merely  for  want  of  explanadoQ.  It  is  evident  that  1  once,  and 
foi  a  long  time,  overlooked  the  inference  that  is  to  he  drawn 
from  this  affection ;  and  if  the  disorder  had  not  happened  to 
me  a  second  time,  I  might  never  have  reconsidered  its  cause* 

Even  since  the  preceding  pagea  were  written,  I  have  met 
with  two  qiore  cases  of  this  disease.  One  of  my  frienda  ha^ 
been  habitually  subject  to  it  for  16  or  17  years,  whenever  hi? 
stomach  is  in  any  considerable  degree  deranged.  In  him  the 
blindness  has  been  invariably  to  his  right  of  the  centre  of  vision, 
and,  from  want  of  due  consideration,  had  been  considered  as 
temporary  insensibility  of  the  right  eye;  but  he  is  now  satisfied 
that  this  is  not  really  the  case,  but  that  both  eyes  have  been 
similarly  affected  with  half- blindness.  This  symptom  of  his  in- 
digestion usually  lasts  about  a  quarter  of  an  hour  or  twenty 
minutes,  and  then  subsides,  withuut  leaving  any  perman^pt  im- 
perfection of  sight. 

I  have  not  seen  the  subject  of  the  5th  case,  but  I  am  informed 
that  be  has  had  many  returns  of  this  afiection,  generally  at- 
tended with  head-ach,  and  always  lasting  about  20  minutes, 
with  very  little  variation. 


Article  XVI. 

Experiments  on  ike  Analysis  of  some  of  the  Aeriform  Compounds 
of  Nitrogen.  By  William  Henry,  MD.  FRS.  &c.  &c.t 
(Communicated  by  the  Author.) 

1.  The  Analysis  of  Nitrous  Oxidu  and  Nitrous  Gai. 
The  methods  of  analyzing  nitrous  oxide  and  nitrous  gaa,  de- 
scribed in  the  following  pages,  derive  any  value  they  may 
possess,  from  their  enabling  us  to  demonstrate  the  composition 
of  those  gases,  by  processes  which  admit  of  being  more 
quickly  executed  than  the  methods  already  in  use,  and  which, 
at  the  same  time,  are  capable  of  affording  vesults  approaching 
as  nearly  to  perfect  accuracy,  as  is  consistent  with  the  nature 
of  such  investigations.  The  decomposition  of  nitrous  oxide 
may,  indeed,  be  readily  and  expeditiously  effected,  in  conse- 
quence of  its  forming  a  combustible  mixture  with  hydrogen  gaa, 

*  Richtef ,  in  the  third  volume  of  hig  Elements  of  Surgerji  hu  a  chapter  on  half- 
blindness,  and  part  of  it  relates  to  what  he  temu  amaatoaia  dimiiUata.  From  one 
uiuanoe  there  given,  be  geerait  l»  have  seen  some  lasa  umilur  to  thoM  I  bate 
()e«cribed;  but  be  hat  not  ooticeil  cbe  corrfsponding  afiecdon  of  (be  loo  tjt»,  or  oomI. 

dered  the  ajiapRlhj  between  them (Anfsngi.gr'ilnde  Dern'uDdartzeDeyIiunsl,To],iu. 

chap.  16,  p.  47H.) 

t  From  Vol.  IV,  New  SttUt,  sf  Mmrnn  of  the  Lttentjr  Mid  PhiLnopbical  So. 
detj  of  Manch^net. 
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a  property  discovered  by  Dr.  RiesUey,  but  firet  applied  to  tfa6 
purpose  of  its  analysis  by  Sir  H.  Davy,  in  the  coarse  of  fais 
researches  into  the  compoands  of  nitrogen.*  In  the  experi- 
■merits  of  that  philosopher,  the  results,  approaching  most  nearly 
to  precision,  were  obtained  by  detonating  nitrous  oxide  wim 
rather  more  than  an  equal  volume  of  hydrogen,  viz.  39  measures 
of  the  former  to  40  of  the  latter.  Both  gases  were  in  this  case 
decomposed ;  water  was  produced  ;  no  nitrous  acid  was  formed ; 
and  a  volume  of  nitrogen  remained,  which  always  a  little  ex- 
ceeded that  of  the  nitrous  oxide  decomposed,  viz.  in  the  propor- 
tion of  about  41  to  39, 

In  the  repetitions  which  I  have  frequently  made  of  this  ex- 
periment, a  similar  excess  of  the  accruing  nitrogen,  over  the 
volume  of  the  nitrous  oxide  employed,  has  always  been  ob- 
served, and  generally  in  about  the  same  proportion.  But  ac- 
cording to  the  law  regulating  the  combination  of  gaseous 
bodies  with  each  other,  which  has  been  deduced  by  M,  Gay 
Lussac  from  a  great  variety  of  esamples,t  all  tending  to  show, 
that  gases  unite  in  proportions  as  to  volume,  which  are  either 
equal,  or  simple  multiples  of  each  other,  nitrous  oxide  ought 
to  be  constituted  of  exactly  one  volume  of  nitrogen  and  half  a 
volume  of  oxygen  condensed  into  the  space  of  ode  volume  ;  and 
those  products  should  result  from  every  careful  decomposition 
of  the  gas  in  qaestion.  That  they  are  not  porrectly  obtained 
by  the  method  which  I  have  just  alluded  to,  appears  to  be 
owing  to  sources  of  inaccuracy,  necessarily  connected  with 
that  mpde  of  analysis.  I  was  induced,  therefore,  to  try  various 
other  processes,  among  which  there  is  one  that  may  desei-ve  to 
be  made  known,  since  it  exhibits,  in  a  very  summary  way,  and 
by  a  single  operation,  the  (Quantities  of  nitrogen  and  oxygen 
that  enter  into  the  constitution  of  nitrous  oxide,  with  as  much 
-precision  as,  I  believe,  is  attainable  in  the  present  state  of  gase- 
ous analysis.  This  method  consists  in  firing,  by  the  electric 
spark,  a  mixture  of  nitrous  oxide  and  carbonic  oxide  in  due 
proportions.  The  nitrous  oxide,  which  I  employed,  was  ob- 
tained by  the  careful  decomposition  of  nitrate  of  ammonia,  and 
did  not  contain  in  100  parts  more  than  3  parts  of  gas  unab- 
sorbable  by  well  boiled  water.  Tlie  carbonic  oxide  was  gene- 
rated from  recently  ignited  chalk  and  iron  filings,  and  after 
-having  been  washed  with  caustic  potash,  appeared,  froin  the- 
results  of  its  combustion  with  oxygen,  to  be  contaminated  with 
not  more  than  3  per  cent,  ot  foreign  gas,  having  the  properties 
of  nitrogen.  So'me  nicety  was  found  to  be  necessary  m  adjust- 
ing the  proportions  of  the  gases  to  each  other,  in  order  to  ob- 
tain a  perfect  decomposition.     When  on  excess  of  nitrons  oxide 
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WM  lued,  aome  free  oxygen  was  always  detected  in  the  re> 
Eidue  ;  and  yet  a  slight  reduadaacy  of  nit)-oua  oxide,  appeared 
to  be  eiseatial  to  the  perfect  combustion  of  the  cv'bonic  oxide. 
After  firing  the  mixed  gases,  and  removing  the  carbooi,c  acid 
by  liquid  potash,  I  next  determined  the  proportion  of  oxygen 
in  the  residue  by  commonly  known  methods,  and  considered 
the  remainder  as  nitrogen  gas.  An  example,  taken  from  an 
experiment  made  with  great  care,  will  best  illustrate  the  nature 
of  the  process. 

Carbonic  oxide  25  measures  =  24-25  pure  +  0'75  azote. 
Nitrous  oxide     26       do.       =  26-26  do.  +  0-75    do. 

51 

52  after  combustion. 

28  after  potash  ;  found  to  consist  of  0'85 
oxygen  +  27*15  nitrogen. 

In  this  case,  the  carbonic  acid,  from  24-25  real  catbooic 
oxide  was  24  n 


The  nitrogen  was  by  experiment 27*15 

By  calculation  it  ought  to  have  been. 

From  the  nitrous  oxide  2o 

Do.      carbonic  oxide      -75 2fi-75 

Difference 0-40 

No  person,  I  believe,  who  is  much  experienced  in  processes 
of  this  nature,  will  look  for  a  nearerapproachto  accuracy,  than 
in  the  results  of  the  experiment  which  has  been  just  described ; 
for  the  carHonic  acid  fails  short  by  only  ^  of  the  theoretical 
proportion  ;  while  the  nitrogen  exceeds  that  proportion  by  only 
^^,  and  the  oxygen  by  y^.  The  experiment  was  several  times 
repeated,  with  approximations  fully  as  near  as  the  above  to 
those  which  the  law  of  volumes  would  require. 

When  the  object  in  view  is  solely  or  chiefly  to  determine  the 
quantity  of  oxygen  in  nitrous  oxide,  there  can  be  no  source 
of  fallacy  in  the  use  of  a  slight  excess  of  carbonic  oxide.  .  For 
this  purpose  I  made  several  experiments,  which  agreed  so 
closely  in  their  results,  that  it  may  be  sufficient  to  particularize 
one  of  them  as  a  specimen  of  the  rest. 

Caibonic  oxide  21  measures. 

Nitrous  oxide     ID        do.      =  18*4  pure  +  0'6  nitrogen.     , 

40 

40  after  combustion. 

21*6  after  potash  i  confining  no  free  oxygen. 
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fn  titia  case,  the  carbonic  acid  was  40  —  21*6  s  I8-S,  Ahd 
therefore  exceeded  in  Toltime  the  theoretical  proportion  (1^*4) 
by  only  -^,  a  deviation  much  within  the  limits  of  possible 
errors,  arising  either  from  the  difficulty  of  measuring  small  quan- 
tities, or  of  ascertaining  the  purity  of  nitrous  oxide.  We 
may,  also,  from  this  mode  of  operating,  deduce  the  quantity  of 
nitrogen,  which  exists  as  an  element  of  nitrous  oxide ;  for  since 
1  volume  of  carbonic  acid  results  from  the  combustion  of  I  vo- 
lume of  carbonic  oside,  the  residuary  21*5  measures  must  hare 
contained  21  —  185  =  2*5  of  carbonic  oxide  and  nitrogen  in- 
troduced by  that  gas,  +  19  measures  of  nitrogen  disengaged 
from  the  nitrous  oxide. 

The  results  of  the  experiments  with  an  excess  of  carbonic 
oxide  suggested  to  me  a  ready  and  correct  method  of  testing 
the  nitrous  oxide,  which  had  hitherto  been  a  desideratum.  The 
only  test,  before  applicable  to  this  purpose,  was  the  amount,  to 
which  the  gas  is  absorbed,  when  agitated  with  well  boiled 
water.  But  besides  the  uncert^nty  whether  all  the  nitrous 
oxide  be  in  this  case  condensed,  the  proportion  of  the  unab- 
Borbed  residuum  is  subject  to  variation,  from  the  quantity  of 
other  gases  extricated  from  the  water  itself.  Reduced  to  the 
form  of  a  rule,  the  new  method  may  be  stated  as  follows :  Let 
a  given  volume  of  nitrous  oxide  be  exploded  with  a  slight  ex- 
cess of  carbonic  oxide  of  known  purity;  for  example,  110  or 
1 15  measures  of  the  latter  to  100  of  .the  former.  Now  as  each 
volume  of  real  nitrous  oxide  gives,  under  these  circumstances, 
an  equal  volume  of  carbonic  acid,  we  may  impute  whatever 
carbonic  acid  is  deficient  of  that  proportion  to  the  mixture  of 
so  much  nitrogen  with  the  nitrous  oxide.  If,  for  example, 
using  au  excess  of  carbonic  oxide,  there  should  result,  from 
100  measures  of  nitrous  oxide,  only  95  of  carbonic  acid,  we 
may  safely  consider  the  nitrous  oxide  to  be  contaminated  with 
5  per  cent,  of  nitrogen  gas.  A  proportion  of  nitrous  gas  may, 
1  am  aware,  be  occasionally  mixed  with  the  nitrous  oxide,  but 
this  may  be  easily  discovered,  and  previously  separated,  by  sO' 
lution  of  green  sulphate  of  iron. 

Having  determined  the  application  of  carbonic  oxide  to  tha 
analysis  of  nitrous  oxide  to  be  so  easy  and  saUst&ctory,  I  had 
hoped  that  the  same  agent  might  have  been  employed  in  the 
analysis  of  nitrous  gas,  which,  as  is  well  known,  does  not  form 
a  combustible  mixture  with  simple  hydrogen  gas.*  But  on 
trial,  I  could  not,  fay  any  variation  which  1  made  in  the  propor- 
tions of  the  two  gases,  obtain  a  mixture  combustible  by  electri- 
city. I  bad  recourse,  therefore,  to  olefiant  gas ;  but  bad  nearly 
abandoned  this  method  also  as  impracticable,  on  finding  that 
tiie  mixture  could  not  be  set  on  fire  by  a  spark  from  the  prime 

*  Davj'i  Reukrchu,  p.  13S, 
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conductor  of  aa  electrical  machine.  The  dischai^e,  however, 
of  a  small  Leydeo  jar,  through  a  mixture  of  niirous  gas  and 
olefiant  gas,  occasioned  a  vivid  combiistioD,  and  both  gases 
were  entirely  decomposed.  The  foUowiog  experiment  may  be 
taken  as  an  example  : 

Olefiant  gas    6*5 

Nitrous  gas  46*6  =  45-1  pure  +  1-4  nitrogen. 

530 

40  fired. 

27  washed  with  potash. 

lb  this  case  40  —  27  =  13  measures  of  carbonic  acid  were 
formed,  which  are  just  double  the  volume  of  the  olefiant  gas. 
In  the  residuary  27  measures,  I  found  2'7  measures  of  free 
oxygen.  But  6*5  measures  of  olefiant  gas  retjuire  for  saturatioQ 
19'0  of  oxygen,  to  which,  adding  the  residuary  2'7,  we  have 
22 '2  measures  of  oxygen  by  experiment  in  45' 1  nitrous  gas; 
while  theory  would  require  22'55  or  about  ^  more  than  was 
actually  obtained.  Again,  the  residuary  nitrogen  was  27  —  2'7 
=  24''i ;  while  from  theory  it  should  have  been  half  the  volume 
of  the  pure  nitrous  gas,  viz.  22-55  +  the  impurity  of  the  latter 
1-4  =  23-95.  The  actual  proportion  of  nitrogen,  therefore,  ex- 
ceeds the  estimated  by  only  ■^'^h. 

It  may  be  stated,  then,  in  general  terms,  as  the  results  of 
analyzing  nitrous  oxide  ^nd  nitrons  gas  by  the  methods  which 
have  been  described  in  this  paper ; 

istly. — ^That  1  volume  oi  nitrous  oxide  is  decomposed  by 
1  volume  of  carbonic  oxide ;  and  the  products  are  1  volume 
of  carbonic  acid  and   1  volume  of  nitrogen.     But  to  convert 

1  volume  of  carbonic  oxide  into  an  equal  volume  of  carhonit 
acid,  half  a  volume  of  oxygen  is  retjuired.  Therefore  1  vo- 
lume of  nitrous  oxide  must  be  constituted  of  1  volume  of 
nitrogen  +  half  a  volumu  of  oxygen  in  the  space  of  1  volume. 

^diy.— ^That  6  volumes  of  nitrous  gas  require  for  perfect 
decomposition  1  volume  of  olefiant  gas,  and  the  gaseous  pro- 
ducts are  2  volumes  of  carbonic  acid  and  3  volumes  of  uitrogeit. 
But  to  form  *2  volumes  of  carbonic  acid  by  the  combustion  of 
carbon,  2  volumes  of  oxygen  are  necessary  ;  and  I  volume  of 
oxygen  is  required  to  saturate  the  2  volumes  of  hydrogen  ex- 
istmg  in  1  volume  of  olefiant  gas.  The  results  of  this  experi- 
ment, therefore,  confirm  the  analysis  both  of  nitrous  gas  and 
olefiant  gas  by  other  methods  ;  for  the  former  gas  must  consist 
of  equal  volumes  of  nitrogen  and  oxygen  gases  not  condensed 
in  bulk ;  and  I  volume  of  olefiant  gas  must  be  constituted  of 

2  volumes  of  hydrogen  -H  carbon  sufficient  for  forming  3  v*- 
lucDM  of  varbonio  acid. 

(?>  texoiK'Mdtd  ("  mr  mA) 
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Article  XVII. 

SCIENTIFIC  NOTICES. 

Chemistky. 

I.  Ignition  supported  by  Hydrophospkoric  Gas,  &c.  {Extract  of 
a  Letter  from  M.J.  B.  VonMons  to  M.  Planche.) 
I  have  lately  observed,  on  kindling  phosphuretted  hydrogen 
not  spontaneously  inflammable,  that  the  bubbles  which  are 
slowly  generated  maintain  the  ignition  ot'a  lighted  match,  with- 
out inflaoiing  it,  and  are  themselves  inflamed  by  the  incandes- 
cent  flameless  body :  this  has  some  relation  to  Doebereiner's 
lamp.  You  have  undoubtedly  already  seen  that  hydrogen,  after 
having  burnt  for  some  minutes  in  the  philosophical  candle,  heats 
the  end  of  the  tube  sufficiently  to  cause  the  gas  to  be  relighted 
immediately  afler  it  is  blown  out.  The  hydrogen  in  this  candle 
inflames  spontaneously  if  the  mixture  of  the  sulphuric  acid  and 
the  water  be  made  in  the  bottle  itself,— (Journal  ae  Pharmacie.) 

2.  Effect  of  Prussic  Acid  on  Vegetation. 
C.  I.  Th.  Becker  {Dissertatio  de  Acidi  Hydrocyanici  Vi  perni- 
cioiA  in  Plantar,  Jena,  1823.  4to.)  has  made  many  experi- 
ments, from  which  it  follows  that  pnissic  acid  prepared  by 
Vauquelin's  method  destroys  vegetables  nearly  in  the  same 
manner  as  it  acts  on  animals.  Seeds  steeped  in  this  acid  either 
die  or  lose  the  power  of  germinating.  The  more  delicate  vege- 
tables perish  under  its  influence  sooner  than  the  more  robust. — 
(Journal  de  Pharmacie.) 

3.  To  preserve  the  Colour  of  Red  Cabbage. 
Digest  the  leaves  of  the  cabbage  in  warm  alcohol,  and  when 
the  whole  of  the  colouring  matter  is  extracted  distil  off  a  por- 
tion of  the  spirit,  and  evaporate  the  remainder,  at  a  very  gentle 
heat,  to  the  consistence  of  a  syrup.  This  extract  raay  be  pre- 
served unimpaired  for  years,  if  kept  in  closely  stopped  phials. 
In  order  to  use  it,  it  is  only  necessary  to  add  a  small  portion  of 
it  to  water,  in  which  it  is  readily  soluble,  when  the  addition  of 
an  acid  or  an  alkali  will  produce  its  pecuhar  eftect.  When  we 
wish  to  employ  this  test  to  discover  small  quantities  of  carbonic 
acid,  it  is  necessary  to  render  it  slightly  green  by  the  addition  of 
a  diluted  alkah.  The  carbouic  acid  will  .then  restore  the  blue 
colour,  by  saturating  the  alkali.  Test  papers  may  alsp.be  pre- 
pared by  means  of  the  alcoholic  tincture  of  the  cabbage,  wluch> 
when  rendered  green  by  immersion  iu  a  diluted  alkaline  solution^ 
may  be  used  in  all  those  cases  io  which  Ufmus  papers  are  com- 
monly employed.— (American  Journal  of  Science.) 
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4.  Note  on  the  pretended  Alkali  of  the  Daphne. 
By  M.  Vauquelin, 

'  In  1808,  when  antljuDg  the  thfmtlea  alpina  and  gnidium,  I 
perceived  an  alkaline  matter,  ivhich  I  described  as  ioIIowh:— 
"  Tcdte^  pungent  and  Teiy  pcmanent;  very  volatile ;  acts  on 
vegetable  coloura,  like  the  alkalies."  At  that  ttue,  however,  aa 
the  existence  of  an  alkali  of  a  vegetable  nature  was  anknown 
(M,  Seguin'i  discovery  of  such  a  substance  in  opium  having 
been  forgotten,  as  it  were,  till  1816),  I  did  not  venture  to  affirm 
that  it  was  really  a  vegetable  alkali ;  and  I  did  well. 

Since  the  expcrimentB  of  M.  Sertuemer  have  been  knovm  in 
France,  and  MM.  Pelletier,  BouUay,  Lassaigne,  and  other 
ohemists,  have  found  new  alkaline  substances  in  various  vegeta- 
bles, 1  have  thought  it  right  to  resume  my  labours  on  this  kub- 
ject.    The  foUowmgare  rae  results  of  my  researches. 

Before  I  detail  toe  properties  of  this  pretended  alkali,  I  shaB 
describe  the  best  processes  for  obtaining  it  poTB. 

Fint  Pnxeu. — Pour  one  pound  of  boiling  water  over  one 
pound  of  dried  daphne  thymelea  (spiavelaiiTet?),  anil  digest  the 
mixture  at  a  temperature  between  140  and  160°  for  some  hours. 
Strain  off  the  liquid,  and  press  the  residuum  to  obtain  the  whole 
of  it,  and  having  added  to  it  a  little  lime,  or  potash,'  or  even 
magnesia,  submit  it  to  dtstillation,  carrying  tha  process  as  far  as 
possible  without  burning  the  residuum. 

The  distilled  liquid  is  as  colourless  as  water,  very  pimgeot, 
chiefly  affecting  the  throat,  has  a  very  irritating  amell,  and 
quickly  restores  the  blue  colour  of  litmoa  previously  reddened 
by  an  acid.  If  it  be  wished  to  have  tbie  principle  in  a  more 
concentrated  foroi)  sulphuric  acid  in  slight  excess  may  be 
added  to  the  infusion  above-mentioned,  the  liquid  reduced  by 
careful  evaporation  to  one-fourth,  or  even  one-eigbth  of  its 
original  bulk,  and  an  excess  of  magnesia  then  added  to  it,  and 
distilled  to  dryness  in  a  water  beih,  taking  care  to  kecptbe 
receiver  cool.  This  product  will  be  foof  or  eight  trtaes  as  ttrong 
as  the  former. 

Second  Process. — Make  a  hot  infusion  of  the  bark  rf  tbe 
daphne  thymelea  in  four  parts  of  pore  alcohol.  Digest  it  in  a 
dose  vessel  at  the  temperature  of  96°  for  three  or  four  houn, 
afler  which  decant  off  the  brownish  coloured  liquid. 

Distil  till  no  mwe  alcohol  comes  over;  let  the  residauAi 
cool,  and  decant  the  liquid  to  separate  it  from  a  resinous  matter 
which  falU  down  during  tbe  diatiUation  of  the  alcohol ;  wa^ 
tbe  residuum  witii  warm  water,  and  add  the  washing!  to  the 
decanted  liquid. 

As  the  resin  carries  down  with  it  a  huge  qsantiU'  of  tbo  pun- 
gent pni]|G^4«.it  mast  be  heated,  suffioisiltly  to  >wtt  it,  in  water 
addnlated  wiUi  sulphuric  acid,  and  this  liquid  most  be  added  t* 
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that  already  separated  Trom  the  resins  tmd  distUleil  with  mag^ 
nesia  to  dryness. 

If  the  washing  of  the  resin  be  well  perTormed,  it  will  retain  no 
aeQsible  portion  of  the  pungent  principle,  at  least  Done  will  be 
perceptible  to  the  taste. 

The  resin  loses  its  green  colour  by  being  washed  with  the 
acid,  and  assumes  an  ochre  yellow  colour. 

The  distilled  water,  highly  loaded  with  the  pungent  principle 
of  the  daphne,  has  an  odour  which  irritates  the  nostrils  violently, 
and  shows  the  substance  to  be  highly  volatile.  In  fact,  if  we 
Buspend  a  piece  of  reddened  litmus  paper  in  a  6ask,  partly  6lle(l 
with  the  water,  it  is  speedily  restored  to  its  original  blue 
colour. 

If  adrc^  of  the  water  be  applied  to  the  tongue,  it  does  not  at 
4rst  produce  any  sensible  enect ;  but,  after  a  few  minutes,  a 
sharp  sensation  is  perceived  over  the  whole  mouth,  and  particuT 
lady  about  the  throat,  where  it  continues  for  a  long  time. 

The  water  saturates  acids,  and  the  compound  formed  with 
sulphuric  or  nitric  acid  crystallizes  by  slow  evaporation  in  Une 
white  and  brilliant  needles. 

The  water  also  precipitates  some  metallic  solutions;  for 
instance,  acetate  of  lead  in  brilliant,  white,  satiny  crystaU; 
sulphate  of  copper,  green;  nitrate  of  silver,  white,  soon  becom- 
ingiose  coloured,  as  I  also  observed  in  my  first  experiments. 

Trom  these  facts  it  seems  beyond  a  douot,  that  there  exists  in 
the  daphnes  a  substance  possessed  of  alkaline  properties,  since 
it  acts  oa  vegetable  colours  like  an  alkali,  saturates  acids,  and, 
witK  some  ofthem  at  least,  forms  crystallizable  salts.  But,  not- 
withstanding tb^e  experiments,  I  cannot  yet  admit,  conclit- 
sively,  the  presence  of  a  vegetable  alkali  in  the  bark  of  the 
daphnes,  for  having  neutralized  a  lai^e  quantity  of  water,  satu- 
rated with  the  pungent  principle  of  the  daphne  gnidium,  i 
obtained  by  evaporation  a  salt  which  evidently  contained  muriate 
of  ammonia.  Hence  it  is  possible  that  ammonia  atone  was  the 
cause  of  the  alkaline  properties  of  the  water  distilled  from  the 
daphne,  and  that  the  pungent  principle  had  no  share  in  produo- 
ir^  them. 

It  is  not  very  easy  to  comprehend  how  a  substance  so  volatile 
as  the  pungent  principle  of  the  daphne,  when  freed  from  all 
foreign  substances,  should  yet  keep  so  long  in  the  dry  bark  of 
the  daphne.  I  am  convinced,  however,  that  it  is  in  less  quan- 
.tity  in  the  dry  bark  than  in  the  fresh.  The  volatilization  of  thfe 
pungent  principle  is  without  doubt  assisted  by  the  ammonia.  '  It 
18  probamy  retained  in  the  bark  in  combination  with  the  r^in, 
and,  perhaps,  also  with  acids,  for  I  found  that  I  obtained  an 
increased  quuitity  of  it  by  distilling  die  infusion  with  magtiesia, 
-or  other  atkalise substuices. — (Journal de  Phanoacie.)         -'-,; 
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5.  On  the  Production  of  lAquid  Anhydrous  Sulphurous  Acid, 
and  its  Use  in  the  Liquefaction  of  some  other  elastic  Fluids. 
By  M.  Bussy. 

The  eae  is  produced  in  a  matrass  from  a  mixture  of  equal 
partB  of  mercury  and  sulphuric  acid ;  it  first  passes  into  a  vessel 
surrounded  with  melting  ice  to  condenae  the  greater  part  of  the 
vapour  of  water  that  cornea  over  with  it,  ana  from  tnence  it  is 
conveyed  through  a  long  tube,  filled  with  fused  muriate  of  lime, 
into  a  small  matrass  surrouuded  by  a  freezing  mixture,  composed 
of  two  parts  of  ice,  and  one  of  common  salt.  The  gas  condenses 
in  the  last  vessel  into  a  liquid,  under  the  mere  pressure  of  the 
atmosphere. 

The  liquid  acid  is  colourless,  transparent,  of  sp.  gr.  about 
1*46,  and  boils  at  a  temperature  of  10°  below  0°(14°Fahr.).  It 
may,  however,  be  easily  preserved  a  considerable  time  at  com- 
mon temperatures,  for  tne  cold  produced  by  the  volatilized  por- 
tion lowers  the  temperature  of  the  remainder  below  its  boiliDg 
point.  Dropt  on  the  hand  it  volatilizes  completely,  and  produces 
intense  cold.  Poured  into  water  at  the  common  temperature,  it 
produces  a  kind  of  efTervescence  from  the  volatilization  of  part 
of  the  acid,  and  a  thick  coat  of  ice  forms  at  the  surface  of^the 
■water.  By  cautiously  pouring  it  into  the  water,  it  sometimes 
sinlts  without  mixing  with  it,  and  collects  in  little  drops  at  the 
bottom  of  the  vessel ;  if  these  be  touched  with  the  end  of  a  glass 
Tod,  they  instantly  assume  the  elastic  form,  ^nd  occasion  a  sort 
«f  ebullition  in  the  water. 

Mercury  was  readily  frozen  in  a  thermometer  tube,  by  sur- 
rounding the  ball  with  cotton  wetted  with  the  liquid  acid,  and 
still  more  conveniently,  by  placing  a  small  quantity  of  the  metal 
in  a  watch-glass,  adding  a  little  of  the  liquid  sulphurous  acid, 
and  evaporating  It  under  the  exhausted  receiver.  In  this  way 
between  20U  and  300  grains  of  mercury  may  easily  be  solidified 
■in  four  or  five  minutes,  and  at  the  moment  of  congelation,  irre- 
gular depressions  may  be  observed  on  ita  surface,  owing  to  the 
great  contraction  the  metal  experiences  at  the  instant  it  crys- 
tallizes. 

Alcohol,  of  the  specific  gravity  "852,  was  frozen  in  a  bulb  sur- 
rounded by  cotton  wetted  with  the  liquid  acid,  and  exposed  to 
the  vacuum  of  an  exhausted  receiver  j  but  neither  ether  nor 
absolute  alcohol  couid  be  congealed  in  the  same  manner.  The 
latter,  however,  became  more  viscous  than  usual. 

"  I  have  recently  succeeded  in  some  attempts  to  liquefy  other 
elastic  fluids  by  the  cold  produced  by  the  evaporation  of  sul- 
phurous acid.  I  pass  the  gas,  well  dried  by  chloride  of 
calcium,  into  a  tube  having  a  thin  glass  bulb  on  its  horizontal 
.branch ;  while  the  verticaf  branch  dips  into  a  jar  containing 
'"°"""""  I  surround  the  bulb  with  cotton,  wet  it  with  some 
•  X  2 
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drops  of  sulphurous  acid,  and  promote  its  evaporatioD  by  a  cut- 
Tent  of  [tir ;  in  a  short  time  the  gas  condeneeB  in  the  bulb.  In 
this  way  I  have  hquefied  chlorine,  cyanogen,  and  ammonia, 
under  a  pressure  of  some  centimetres  of  mercury  (1  centimetre 
»  -39  of  an  inch).  These  are  the  only  gases  that  I  have  as  yet 
tried,  but  I  have  no  doubt  that  a  great  many  of  the  others  may 
be  condensed,  perhaps  ail,  by  combining  pressure  with  reduction 
of  temperature,  especially  by  employing  liquefied  ammonia,  cya- 
nogen, &C.  which,  being  much  more  volatile  than  tulphuroua 
acid,  may  produce  a  more  considerable  reduction  of  temperature." 
— (Journal  de  Pharmacie.) 

6.  Organic  Analtfsis  by  Peroxide  of  Copper, 
Bischof  affirms  that  during  the  decomposition  of  vegetable 
substances  by  ignition  with  peroxide  of  copper,  the  carbon  is 
seldom  converted  completely  into  carbonic  acid ;  a  portion, 
which  sometimes  amounts  to  as  much  as  one-twelfth  of  the 
whole,  escaping  in  the  state  of  carbonic  oxide,  and  remaining 
mixed  with  the  azote.  The  carbon  w  as  fully  peroxidized  only  in 
the  case  of  a  few  compounds,  such  as  tartaric  acid,  which  con- 
tain natuially  a  large  proportion  of  oxygen.  He  found  some 
difficulty  iii  detecting  the  presence  of  a  small  quantity  of  car- 
bonic oxide  in  mixture  with  azote,  but  was  most  successful  in 
obtaining  a  detouation  with  the  electric  spark,  when  the  gaseous 
residue  (after  the  separation  of  the  carbonic  acid)  was  mixed  with 
twice  or  thrice  its  volume  of  oxygen.  The  detonation  was  ren- 
dered much  more  certain  by  mixing  the  gaseous  residue  with 
one-fourth  or  one-half  of  ilB  volume  of  hydrogen ;  and  the 
carbonic  oxide  was  at  the  same  time,  by  a  simultaneous  combus- 
tion, converted  into  carbonic  acid. — (Schweigger's  K^eues  Joum. 
Tol.x.  p.  25.) 

We  forbear  entering  more  minutely  into  bis  experiments,  as 
be  describes  his  process  of  analysis  too  imperfectly  to  enable  us 
to  judge  how  far  it  may  have  influenced  his  results.  There  are 
three  causes,  all  of  which  would  probably  contribute  materially 
to  the  formation  of  carbonic  oxide,  and  which  it  would  be  neces- 
sary, therefore,  in  a  particular  manner,  to  guard  against.  1 .  The 
intermixture  of  the  red  with  the  black  oxide  of  copper.  This 
might  have  happened  in  some  of  Bischof's  experiments,  as  he 
states  that  he  occasionally  used  an  oxide  which  had  been  pre- 
pared by  igniting  precipitated  copper  in  a  muffle.  2.  The 
employment  of  too  high  a  temperature.  If  the  carbonic  acid 
came  in  contact  with  metallic  copper  strongly  heated,  it  would, 
not  unlikely,  be  reduced  to  a  lowerdegree  of'^oxidation.  3.  The 
incomplete  mixture  of  the  organic  substance  with  the  oxide  of 
copper.  In  this  case,  as  in  the  first,  the  carbon  at  the  instant 
of  Its  disengagement  would  be  in  contact  with  too  small  a  quan- 
tity of  oxide  to  he  fully  peroxidized. 
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7.  Oxalate  of  Lime  decomposed  h/  Potash. 

M.  Laugier  obseired  a  remarkable  fact,  which  occurred  in 
aaalyziiig  an  urinary  calculus,  that  the  oxalate  of  lime  waa  com- 
pletely decompoBed  by  potash. 

"  1  heated,"  he  says,  "  10  parts  of  the  calculus  with  a  weak 
solution  of  caustic  potash,  witli  the  intention  of  separating  the 
QKalate  of  lime  from  the  uric  acid,  whether  free  or  combined ;  a 
process  recommended  by  all  the  authors  for  that  purpose. 

"The  insoluble  portion,  which  I  considered  as  oxalate  of  lime, 
was  found  to  be  carbonate  of  lime  without  any  admixture.  As 
the  lime  could  only  be  derived  from  the  oxalate  with  that  base, 
it  follows  that  that  salt  must  have  been  decomposed  by  the 
potash ;  and  I  actually  found  the  oxalic  acid,  which  it  had  taken 
from  the  lime,  in  combination  with  the  alkali.  Desirous  of 
Terifying  the  fact,  1  took  100  parts  of  artificial  oxalate  of  lime, 
and  boiled  it  with  a  solution  of  potash,  and  succeeded  twice  in 
decomposing  it  entirely.     I  repeated  the  experiment  with  20 

Earts  of  oxalate  of  lime  detached  from  a  mulberry  calculus, 
arder  than  ivory,  and  by  two  boilings  in  the  alkaUne  solution 
completely  effected  their  decomposition.  We  must,  therefore, 
conclude,  that  a  solution  of  potash  cannot  be  a  proper  agent, 

garticularly  if  heat  be  employed,  for  separating  oxalate  ot  lime 
om  substances  soluble  in  that  alkali,  which  almost  always  con- 
tains carbonic  acid,  or  absorbs  it  during  the  operation." — (Jour. 

de  Phaim.)  

Note  by  the  Editor  of  the  Annales  de  Chimie. — The  fact 
observed  by  M.  Laugier  entirely  changes  its  character  if  we 
suppose  the  potash  employed  by  that  able  chemist  to  have  been 
shghtly  carbonated,  for  it  is  very  certain  that  oxalate  of  lime  is' 
easily  decomposed  by  carbonate  of  potash.  We  will  ask,  there- 
fore, if  perfectly  pure  potash  be  capable  of  decomposing  oxalate 
of  lime  either  wholly  or  partially? — (Annales  de  Chimie.) 

8.  Analysis  of  Finite,  from  St.  Pardotix,  in  Auvergru. 
Dr.  Gmelin's  analysis  of  this  mineral  gives  its  composition  as 
follows : 

Silica 55-964 

Alumina  (with  traces  of  fime) 26-480 

Potash 7-894 

Soda 0-386 

Oxide  of  iron 5-512 

Magnesia,  with  oxide  of  mangaaese 3-760 

Water  with  an  animal  matter 1-410 

100-406 

Fluoric  acid  wiu  sought  for,  hal  not  found.     Tlie  preceding 
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results,  in  Dr.  Gmelia's  opiaioii,  prove  such  an  afiiiiity  between 
pinite  and  mica,  in  regard  to  chemicsil  composition,  that  they 
can  no  longer  be  considered  as  generically  separate.  "The 
circumstance  that  pinite  contains  no  fluoric  acid  cannot  be  con- 
sidered aa  an  essential  difference,  when  it  is  observed  that  even 
those  varieties  of  mica  which  occur  in  primitive  limestones,  con- 
tain very  httie  of  that  acid,  or  are  entirely  destitute  of  it,  accord- 
ing to  the  experiments  of  H.  Rose :  fluoric  acid  ought  not, 
therefore,  to  be  considered  as  an  essential  constituent  of  mica." 
— Edin.  Phil,  Joum. 

Dr.  Gmelio  gives  the  specific  gravity  of  pinite  =  2'7575  at 
46° ;  according  to  Phillips,  it  is  2-98. 

9.  Analysis  of  Cinnamon-stone,  from  Ceylon. 
Dr.  Gmelin  has  confirraed  the  accuracy  of  Klaproth's  state- 
ment of  the  composition  of  the  cinnamon-stone  (Beitrage,  vol.  v. 
p.  142)  by  a  recent  analysis  conducted  in  a  veiy  different  man- 
ner.    His  results  give  its  composition  as. 

Silica 40006 

Alumina 22-996 

Lime 30*673 

Oxide  of  iron 3-666 

Potash 0-589 

Manganese Trace 

VolaUle  matter 0326 

98-156 

In  the  course  of  the  analysis.  Dr.  Gmelin  digested  a  precipi- 
tate, which  had  been  thrown  down  by  caustic  ammonia,  in  a 

considerable  excess  of  carbonate  of  ammonia.  "  The  liquid  was 
separated  by  the  filter  from  the  undissolved  part,  and  evaporated. 
A  white  substance  fell  down.  Considering  the  manner  in  which 
this  substance  had  been  obtained,  one  might  have  taken  it  for 
glucine,  ittria,  or  zircon,  but  it  was  pure  alumina ;  and  when 
dissolved  in  sulphuric  acid  by  digestion,  and  mixed  with  a  Uttle 
ammonia,  it  crystallized  entirely  into  alum.  It  follows,  hence, 
that  when  alumina'  is  precipitated  by  means  of  carbonate  of 
ammonia,  it  is  not  advisable  to  add  the  latter  in  great  excess  ;  ■ 
and  that  the  common  method  used  to  separate  glucine  from 
alumina  does  not  yield  it  pure."— (Edin.  Phil.  Joum.) 

MiNEBALOGV. 

10.  Singular  Form  of  Crystals  of  Sahlite. 

Prof,  8iliiman  found,  near  Greenwood  Furnace,  in  Munroe, 

about  20  miles  south  of  Newburgh,  in  a  small  excavation  which 

had  been  made  in  searching  for  iron   ore,  crystals  of  green 

aui;ite,  of  the  variety  called  salilite,  in  a  rock  principally  coin- 
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'])b;«ed  of  augite,  naturally  divided  by  fissures  into  fragments 
easily  sepnmted  by  the  pickaxe.  The  soil  was  strongly  impreg- 
nated with^oxide  of  iron,  aad  probably  carbonate  of  Ume.  .Tll» 
crystals  were  generally  found  on  the  edges  and  surfaces  of  the 
fragments,  but  sometimes  imbedded  in  carbonate  of  lime  ;  thu 
latter  have  generally  a  deeper  green  colour  than  the  former, 

"  A  vein  of  green  mica,  about  one  foot  in  breadth,  and  several 
feet  in  depth,  passed  through  the  rocks,  on  the  borders  of  which 
nearly  all  the  cryEitals  were  found.  When  first  taken  from  the 
earth  they  broke  with  great  ease ;  on  exposure,  they  soon  hanl- 
-«Ded,  and  when  perfectly  dry  became  quite  firm.  Their  size 
varies  from  extreme  minuteness  to  five  or  six  inches  in  circu£ft- 
ference ;  their  length  from  three-fourths  of  an  inch  to  three 
inches ;  but  some  are  both  longer  and  larger.  It  was  not 
uncommon  to  find,  on  breaking  the  larger  crystals,  small  lumps 
of  oxide  of  iron  and  specks  of  mica  within  uem,  and  in  some 
.cases  six-sided  crystals  of  mica  enter  the  sides  of  the  sahlite 
crystals.  Of  the  number  of  these  no  estimate  can  be  formed; 
there  are  thousands  about  the  size  of  the  finger,  and  myriads  of 
tliose  which  are  sqnaller.  The  positions  of  the  clusters  are  very 
variable ;  some,  as  has  been  remarked,  are  on  the  comers,  edges, 
and  surfaces  of  the  fragments  of  the  augite  rock ;  others  lie  in 
nests,  like  geodea  within  the  surface.  The  crystals  are  grouped 
together  in  numberless  fantastic  modes,  intersecting,  lying  on 
and  passing  through  each  other  at  all  angles,  usu^ly  witboi^j; 
producing  any  alteration  in  their  respective  forms.  Whea, 
iiowever,  one  passes  across  the  truncated  edge  of  another,  an 
alteration .  in  the  depth  of  the  truncation  is  often  the  coos^ 
queoce.  From  a  similar  cause,  and  sometimes  without  apy 
apparent  one,  a  very  different  and  singular  appearance  is  exhi- 
bited— re-entering  angles.  TJiese  appear  sometimes  instead  of  a 
truncation,  and  sometimes  in  the  middle  of  one.  In  both  these 
iniitances,  the  faces  containing  the  re-entering  angle  are  parallel 
:tu  the  sides  of  the  primitive  parallelopiped.  Occasionally  such 
an  angle,  vety. obtuse,  is  produced  by  a  truncation  passing  only 
part  of  the  way  across  the  edge,  when  of  course  the  angle  is 
contained  by  one  face  of  the  primitive,  and  the  face  forming  the 
partial  ti  .tncation.  It  is  not  often  that  more  than  one  of  these 
angles  is  found  on  a  crystal ;  occasionally  two,  which  are  gene- 
rally on  opposite  edges  of  the  primitive  though  I  have  found 
one  or  two  where  they  occurred  on  adjacent  ones.  A  perfect 
notion  of  all  these  cases  will  be  conveyed  by  sections  parallel  to 
tile  base.  (See  Plate  XXXll,  fies.  1,  2,  3,  4,  and  6.) 
-  "  Crystals  oftheformindicated  by  fig.  3,  occur  more  frequently 
tlian  the  others.  It  has  eleven  faces.  Fig.  4  shows  one  with 
fourteen.  The  terminations  of  these  crystals  are  like  those 
which  are  eight-sided,  and  from  an  inspec^pa  of  the  laminae, 
which  are  distinctly  yisible,  :they  se^n^  to  jie  Bil^e , crystals.     I 
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am  awBie  that  writen  on  crjstaltagnpbjr  do  not  admit  die 
«xutence  of  rB.eatcriRg  angles  in  amglc  crystals ;  but  I  moat 
omi  mf  inability  to  detect  aoy  si  gos  of  those  which  I  ^>eak  of 
being  doable. 

"'  These  are  also  some  instances  of  peculiarity  in  the  forms  of 
summits  which  it  may  be  worth  wbile  to  notice.  I  can  think  of 
no  better  way  to  give  a  just  notion  of  tliat  to  which  I  refer  than 
the  following : — buppose  a  person  to  be  forming  a  crystal  by 
placing  laminte  of  ttie  proper  form  upon  each  other,  tUl  he  had 
commenced  farming  the  summit  by  laminiB  of  smaller  dimffli- 
sions;  but  after  the  summit  was  partially  formed  should  iettt^ 
mine  to  carry  tbe  crystal  higher  in  a  form  similar  to  the  lower 
part,  and  after  having  done  so  fur  perhaps  half  an  inch,  shotild 
then  finish  wilh  a  summit.  In  some  cases  the  appearBnoe  ia  as 
if  this  process  had  been  repeated  tbe  second  time  before  the  last 
Bummit  was  formed.  The  partial  summits  are  sometimes  tike 
the  ultimate  ones,  sometimes  unlike.  It  is  impossible,  however, 
within  the  limiu  of  this  paper,  to  notice  all  the  interesting 
appearances  exhibited  on  these  crystals.  Of  themselves,  they 
might  form  a  copious  volume  for  the  cryataUographflr  to  stady. 
— (American  Journal  of  Science.) 

11.  Amerkaa  localities  of  certain  MineraU  and  Fouih. 
-  A  new  variety  of  quartz  has  been  foimd  ia  Chester,  Massa- 
ehuBsetts,  by  Dr.  Emmons.  It  is  distinctly  laminated,  the  fcdia 
separate  by  a  blow,  like  those  of  laminated  calcareous  spar.  It 
i»  pnrtially  translucent,  thon^  the  faces  of  the  lamiiue  hare  not 
a  perfect  crystalline  smoothness,  and  are  nmrked  with  oblique 

J'ramatie  naca  occon  in  Chester,  in  fine  filaments,  which 
l^dually  pass  into  rhombic  prisms.  It  is  abundant  and  beuili- 
ful.     'Hie  fibres  are  often  "  as  delicate  as  those  of  auiaQthas," 

Ctimmingtimite. — Prof.  Dewey  has  given  this  name  to  a 
Tariety  of  epidote,  found  at  Cummfi^ton,  Massacbussetts.  "Its 
colour  is  grey,  sometimes  with  a  tamt  reddish  tinge,  unless  whea 
acted  on  by  the  weatlier,  when  its  colour  is  yellowish.  It  ta  in 
indistinct  prism?,  -with  oblique  seams  like  zoisite,  and  in 
radiated  oi  fascicled  masses,  which  are  composed  of  slender 

Srisms.  Lustra  eomewliat  shining  or  pearly.  It  is  seariy  aa 
ard  as  quartz,  and  sometimes  makee  a  slight  impression  upon 
rock  crystal.  Before  the  blowpipe  it  blackens,  and  a  email 
portion  melts,  when  the  heat  is  venr  great,  into  a  black  dag, 
which  is  attracted  by  the  magnet.  Its  point  of  fusion  aeeras  to 
be  about  that  of  zoisite.  After  allowing  for  some  absorption,  the 
Bpecific  gravity  may  be  taken  as  about  3*42.  It  is  so  peculiar  a 
mineral,  that  it  deserves,  even  as  a  variety,  a  particular  same. 

"  'With  quartz  and  garnet,  it  forms  a  large  mass  in  Oaaumag* 
ton.    The  cavities  in  the  rock  contain  ptdvertdtnt  sul{iluir  t/fa. 
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(brty  gneotdl  colour;  and  miBute  crystals  of  magnetie  oxide  of 
ireaw^  also  foaad  in  it." 

"  Petalittj~~'Eb.iM  rare  miaerBl,  not  hitherto  found  on  thic 
oontinmt,  ocean  on  the  north  shore  of  Lake  Ontario,  on  the 
beach  in  front  of  York,  the  capital  of  Upper  Canada.  It  iff  a 
rolled  mass  weighing  about  a  ton,  and  has  much  glassy  tremo- 
lite  intersperBed,  and  two  large  veins  of  irregular  shape,  of  an 
aggregate  of  actynolite  and  calcareous  spar.  Close  to  thii 
bowlder  lies  a  still  larger  of  the  opbicalcic  family  (a  term  used 
hw  the  Fr^ich  geologists  to  designate  a  rock  composed  of  mar- 
ble and  serpentine)  from  QreaTitle,  or  Gauanoque,  and  strewn 
•roond  are  loose  greenstones,  eieniles,  and  some  Labrador  feld- 
Bpar." 

IW  eecoodary  limestone  of  the  St.  Lawrence  and  its  lakes,  is 
particularly  rich  in  the  number,  novel^,  and  beauty  of  its  organic 
remains.  In  addition  to  many  which  are  unknown  elsewhere,  it 
abounds  throughout  its  vast  extent  in  those  fossifa  which  are 
supposed  to  characterise  tlie  carbonirerous  limestone.  A  great 
many  of  these  substances  have  been  described  in  the  second  part 
of  the  sixth  volume  of  the  Traneactiona  of  the  Geological 
Society.  No  impressions  of  fish,  dot  cf  vegetables,  have  hitherto, 
according  to  Dr.  Bigsby  (from  whose  paper  this  part  of  our 
extract  is  taken),  been  discovered  in  the  Canadas. 

The  fossils  enumerated  by  Br.  Bigsby  are,  Trilobite,  an 
uoeediogly  numerous,  and  almost  universal  family,  always 
found  in  traements,  hut  not  unfrequently  containing  toe  greater 
part  of  the  lossil,  with  the  remainder  lying  close  by. 

"I  have  by  me  at  present  a  fine  but  imperfect  impression 
from  Uie  cast  of  an  undescribed  trilobite  from  the  isles  un  the 
north  shore  of  Lake  Huron.  It  is  a  pretty  exact  oval,  rather 
exceeding  £ve  inches  in  length,  and  two  and  a  half  in  breadth. 
lite  total  length  appears  to  have  been  six  iacbss.  It  is  not 
dear  which  end  represents  the  '  bouclier ; '  except  we  judge 
from  the  position  or  the  articulations,  which  are  eleven  in  num- 
ber, each  (me-fifth  of  an  inch  broad,  the  upper  one  being  an 
inch  and  a  h^f  from  the  summit  of  the  sujmosed  bouclier.  Of 
die  three  lubes,  the  middle  one  is  much  the  laivest,  that  on  each 
side  being  only  five-eighdis  of  an  inch  broad,  and  being  not 
quite  so  protuberant  as  the  first  mentioned  lobe,  which  itself  has 
a  moderate  and  gradual  convexity.  All  parts  of  this  remaia  are 
fijU  of  email  transverse  curved  tracings,  more  or  less  pandtel  to 
each  other." 

Ammomle. — Casts  of  ammonites  are  found  on  the  shores  of 
tiie  Lakes  Huron,  Simcoe,  and  Ontario. 

Orthoceratilei. — Found  everywhere  in  immense  quantities.  In 
Lake  Huron  they  sometimes  occur  five  feet  long,  but  in  the 
Lake  of  the  Woods  and  Lake-  Simcoe,  little  more  than  an  inch 
kilefigth.    "'Major  D^field's  coUection  contains  -a  flattened 


314  Scientific  Notica — Mineraiogy.  {O^Ti 

brthocecatite  from  Lake  Huron,  seven  indies  long,  neariy  two 
inches  broad  at  one  end,  and  one  inch  and  a  quarter  at  the 
other.  One  face  of  the  fossil  presents  the  usual  cellular  divi- 
sions; but  the  reverse  exhibits  the  appearances  exhibited  in 
fig.  12  (PI.  XXXII).  At  the  lai^erend  of  this  specimen,  the 
ttiphuncle  is  of  great  magnitude ;  but  at  the  smaller,  it  ia  not 
much  more  than  a  quarter  of  an  inch  in  diameter.  Its  chambeni 
are  very  unequal." 

"  The  isles  on  the  north  of  Lake  Huron  possess  a  curious  and 
complicated  chambered  shell  which  approaches  nearest  to  aa 
orthoceratite.    There  are  at  least  three  varieties." 

Conularia. — Three  specimens  of  C  quadrisulcata  were  found 
at  the  falls  of  Montmorenci. 

Euompkalus,  Trochns,  and  Turbo,  are  the  only  unchambered 
univalves  that  Dr.  Bigsby  found  in  Lake  Huron. 

Terebratula  abound  everywhere.  The  most  common  species 
are  T.  bicarinata  of  Lesueur,  and  T.  subrotunda. 

Productte. — Abundant  in  almost  every  locality.  They  are 
often  of  chert. 

Encrinis.—^.  prominens,  E.  verrucosa,  and  E.  lasvis,  together 
with  pentacrinital  columns  are  plentiful  every  where,  but  rarely 
with  ramifications  or  stomach. 

Caryaphyllia  have  been  found  in  great  numbers  in  the  soutli 
of  Lake  Erie. 

Turhinolia. — This  species  of  madrepore  abounds  in  the  Lake 
of  the  Woods,  and  the  great  lakes,  but  is  much  more  rare  at 
Alontreal  and  Quebec. 

Atlraa. — A.bataltiformu  in  the  limestone  of  the  river  Detrcnt? 

Cellular  and  chain  madrepores,  tubipa  strues,  and  ramosa, 
tetepores,  and  fluslra,  are  in  great  abundance  everywhere. 

Nine  varieties  of  a  new  genus  of  madrepore,  having  the  form 
of  a  vertebral  column,  sometimes  two  feet  long,  were  discovered 
at  the  Manitoulines  of  Lake  Huron,  by  Mr.  White,  the  medical 
officer  of  the  British  military  station  on  Drummond's  Island. 
They  have  been  described  in  the  Geological  Transactions. 

"  The  following  shells  are  known  only  in  the  more  recent 
formations.  The  delicate  bivalve,  the  lingula  (crag,  London 
clay),  occurs  in  considerable  numbers  among  the  trilobites  and 
orthoceratite s  of  Lake  Simcoe,  and  in  well-marked  specimens. 
They  are  oval,  or  suboval,  and  rather  longer  than  half  au  inch. 
They  are  casts  which  frequently  retain  toe  original  shell  of  a 
glossy  hair-brown  colour. 

"  Mr.  Say,  of  Philadelphia  (to  whom  I  am  under  many  obli- 
gations), pronounced  with  great  hesitation,  on  account  of  acct* 
dental  defects,  or  the  concealment  of  the  hinge,  upon  what  he 
supposed  to  be  the  clypeaceous  univalve,  calyptraia  (crag  above 
London  clay),  from  Lake  Simcoe,  an  unio  (cornbrasb,  &.c.),  a 
mytilns  (coraLrag,  ^,),  both  from  the  north-«a&t. const  of  LaJ^e 


I8a*.]  Sciimtijic  Noticei—Miiieralog^.  .  SIS" 

Huron  ;  grypbfea  (liaB),  from  Lake^-  Superior  and  Simcoe,  ftrca 
(liaa),  Liike  Simcoe,  and  sanguinolaria.  River  Humber,  Lake 
Ontario."— (American  Journal  of  Science.) 


\2.  Analyses  of  Chri/mheruh from  Haddam,in  Connecticut,  U.S. 
and  liruzit  By  Mr.  H.  Seybert. 
The  Haddam  clirysoberyl  occurs  in  a  coarse-grained  granite, 
in  which  the  prcdominatiug  ingredient  is  albite,  and  is  asso- 
ciated with  greyish-Quartz,  uianganesian  garnet,  and  beryl.  The 
mineral  was  extremely  refractory  when  fused  witli  caustic  potash, 
an  effect  ascribed  by  Mr.  Seybert  to  the  glucina  being  mixed 
with  a  very  small  portion  of  titanium.  He  succeeded  in  (effecting 
its  decomposition  by  repeatedly  fusing  it  with  caustic  potash, 
and  when  the  alkali  had  no  further  action,  calcining  the  resi- 
duum several  times  with  nitrate  of  barytes.  His  results  give  its 
composition  as  follows : 

Moisture 0-40 

Oxide  of  titanium 100 

Glucina 15-80 

Silica 4-00 

Alumina 73-60 

Protoxide  of  iron 3-38 

98-18 
Loss 1-82 

100-00 

.  Mv.  Seybert  found  the  chrysoberyl  from  Brazil  to  consist  of 

Water 0-666 

Oxide  of  titanium 2*666 

Glucina 16-000 

Silica 5-999 

Alumina 68-666 

Protoxide  of  iron 4-733 

Loss 1-270 

100^000 
(American  Journal  of  Science.) 

13.  Description    and    Analysis  of  Sillimanite,  a   new  Mineral 
J'rom  Sayhrook,  in  Connecticut,  Xl.  S.     By  Mr.  G.  T.  Bowen, 

This  mineral  has  been  mistaken  for  anthoohyllite,  and  is  so 
called  in  the  last  edition  of  Cleaveland's  ^Mineralogy.  Its 
colour  is  dark  grey,  passing  into  clove  brown.  It  occurs  in  a 
vein  of  quartz,  penetrating  gneiss,  crystallized  in  rhomboidal 
prisms,  whose  angles  are  about  106°  30' and  73°  10';  the  incli- 
nuHon'of  the  base  to  the  axis  of  the  prism  being  about  113°.    It 
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has  but  one  oleftrage  which  »  parallel  to  the  longer  diagonal  of 
tb«  priam.  The  eiaee  and  angles  of  the  crystals  are  frequently ' 
rouDded. 

Its  hardness  exceeds  that  of  quartz :  even  topaz  may  be 
scratched  by  some  of  the  specimens.  It  is  translucent  on  the 
edges,  and  in  small  fragments  ;  it  is  brittle,  and  easily  reduced 
to  powder. 

Its  fracture,  in  the  direction  of  thelonger  diagonal, is  lamellar, 
and  displays  a  brilliant  lustre ;  the  cross  fracture  is  uneven  and 
splintery.  , 

It  does  not  become  electric  either  by  heat  or  friction,  nor  gi« 
any  indications  of  magnetism. 
Its  specific  gravity  is  3'4 1 . 

Before  the  blowpipe,  it  is  infusible  per  se,  and  also  when- 
heated  with  borax. 

The  nitric,  muriatic,  and  sulphuric  acids,  have  no  action  on  its 
powder. 

From  Mr.  Bowen's  analysis,  sillimanite  is  composed  of 

Water 0-510 

Silica 42-666 

Alumina 64"  1 1 1 

Oxide  of  iron 1-999 

Loss. 0-714 

lOO-OOO 
(American  Journal  of  Science.) 

Miscellaneous. 
14.  Extraordinary  Extent  of  the  Baise  and  Flannel  Mamifkc- 
ture  at  Rochdale. 
"  In  the  town  of  Rochdale  and  the  adjacent  villages,  there 
are  manufactured  every  week,  of  fluDuels  and  baizes,  about 
20,000  pieces,  of  46  yards  each,  making  47,840,000  yards  per 
annum.  It  is  supposed  that  17,840,000  yards  are  exported; 
the  remaining  30  millions  of  yards  are  consumed  in  the  United 
Kingdom,  being  an  average  of  l-^  yard  for  each  individual. 
Some  good  flannels  are  manufactured  in  Wales  ;  a  few  coarse 
ones  at  Keswick ;  and  some  other  towns  and  villages  in  the 
kingdom.  A  few  axe  manufactured  on  the  Continent,  and  works 
for  that  purpose  are  now  erecting  in  America ;  but  the  whole  of 
the  flannels  manufactured  on  the  globe,  besides  those  manufac- 
tured in  Rochdale  and  its  immediate  vicinity,  are  not  equal  in 
quantity  to  those  made  there.  The  price  of  flannels  is  6d.  to  Ss. 
per  yard  ;  and  the  average  may  be  stated  at  from  13(j.  to  14<j.- 
per  yard ;  so  that  the  annual  value  of  the  manufacUire  may  be 
stated  at  about  3,000,000^  sterling.  The  wool  costs  fully  <Hie- 
faalf  of  the  wholesale  selling  price ;  the  oil,  labour,  and  finishing. 
See.  cimstitute  nsaily  the  other  half."— *(£din.  Phil.  Jour,^ 
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15.  Electromagnetic  and  Galvaaic  Experimeriti.  By  Dr.  Haie. 

If  a  jet  of  mercury,,  in  communicatioD  with  one  pole  of  a  very 
large  calorimotor,  is  made  to  fall  on  the  poles  of  a  Tery  lai^e 
horee-Bhoe  magnet  communicating  with  the  other,  the  metallic 
stream  will  be  curved  outwards  or  inwards,  accordingly  as  one 
or  the  other  side  of  the  magnet  may  be  exposed  to  me  jet,  or 
as  the  pole  communicating  with  the  mercury  may  be  positive  or 
negative.  When  the  jet  of  mercury  is  made  to  fall  just  within 
the  interstice  formed  by  a  series  of  horse-sboe  magnets, 
mounted  in  the  usual  way,  the  stream  will  be  bent  in  the  direc- 
tion of  the  interstice,  and  inwards  or  outwards,  according  as 
the  sides  of  the  magnet,  or  the  communication  with  the  galvanic 
poles,  may  be  exchanged.  The  result  is  analogous  to  those 
obtained  by  Messrs.  Barlow  and  Marsh  with  wires,  or  wheels. 

It  is  well  known  that  a  galvanic  pair,  which  will,  on  immer- 
sion in  an  acid,  intensely  ignite  a  wire  connecting  the  ziqc  and 
copper  surfaces,  will  cease  to  do  so  after  the  acid  has  acted  on 
the  pair  fur  some  moments,  and  that  ignition  cannot  be  repro- 
duced by  the  same  apparatus,  without  a  temporary  removal  from 
the  exciting  fluid. 

I  have  ascertained  that  this  recovery  of  the  igniting  power 
does  not  take  place,  if,  during  the  removal  from  the  acid,  the 
galvanic  surfaces  be  surrounded  either  by  hydrogen  gas,  nitric 
oxide  gas,  or  carbonic  acid  gas.  When  surrounded  by  chlorine, 
or  by  oxygen  gas,  the  surfaces  regain  their  igniting  power  in 
nearly  the  same  time  as  when  exposed  to  the  air. 

The  magnetic  needle  is  nevertheless  much  more  powerfully 
affected  by  the  galvanic  circuit,  when  the  plates  have  been 
allowed  repose,  whether  it  take  place  in  the  air,  or  in  any  of  the 
other  gases  above  mentioned. — ^American  Journal  of  Scienc*.) 
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NEW  SCIENTIFIC  BOOKS. 


A  Translation  of  the  Travels  of  the  Prussian  General  Baron  Muiu> 
toli,  in  Lybia  and  Upper  Egypt ;  illustrated  with  Maps  and  ^alet. 

The  First  Volume  of  the  Lectures  of  Sir  Astley  Cooper,  Bart,  on 
thePrinciples  and  Practice  of  Surgery,  as  delivered  al  St.  Thomas's  and 
Guy's  Hospitals.  With  additional  Notes  and  Cases,  by  Frederic! 
Tyrrel,  Es^.  Surgeon  to  Sl  Thomas's  Hospital. 

A  Practical  Treatise  on  Prisons,  and  an  Inquiry  into  the  Duties 
and  Perplexities  of  Medical  Men  as  Witnesses  in  Courts  of  Justice. 
By  Dr.  J.  G.  Smith. 
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JOCT, 


■  Bees  on  Tic  DoloreuK.    8to.    7«.  6rf. 
Masendie's  New  Kemedies,  with  Appendix.    5t.  6t/. 
Hafloraii  on  Opthalmia.     5*. 

Manuale  Medicum,  or  Medical  Pocket  Book  for  Students.     St. 
Hiamaon's  Loodon  DiEpensatory.     Svo.     lot. 

The  Young  Brewer's  Monitor,  compTising  a  scientific  Summarj  of 
the  Art,  with  a  Series  of  Cautionary  Precepts,  &c.    Svo. 


Article  XIX. 

NEW  PATENTS 

C  Jefferies,  Havanah  Mills,  nenr  Congleton,  silk  thrower,  and 
£.  Drakeford,  Congleton,  watch-maker,  both  in  the  county  of  Ches- 
ter, for  their  invented  method  of  loaking  apparatus  for  the  purpose  of 
winding  silk  and  otherfibrous  materialB,— July  29. 

W.  Wheatstone,  Jermyn-street,  St.  James's,  music  seller,  for  his 
invention  of  improving  and  augmenting  the  tones  of  piano-fortes, 
organs,  and  euphanona. — July  29, 

J.  Price,  S I roud,, Gloucester,  engineer,  for  certain  impro.vements  in 
the  construction  of  spinning  machines. — Aug.  5. 

G.  Graydon,  Bath,  Captain  in  the  Royal  Engineers,  for  inventing  a 
new  compass  for  navigation  and  other  purposes— Aug.  5. 

W.  Johnson,  Great  Tollian,  Essex,  for  inventing  a  means  of  evapo- 
rating fluids  for  the  purpose  of  conveying  heat  into  buildings  for  manu- 
facturing, horticultural,  and  domestic  uses,  and  for  heating  liquors  in 
distilling,  brewing,  and  dyeing,  and  in  making  sugar  and  salt  with 
reduced  expenditure  of  fuel. — Aug.  5. 

J.  Perkins,  Fleet-street,  engineer,  for  certain  improvements  in  pro- 
pelling vMsels, — Aug,  9. 

J.  FuBsell,  Mells,  Somerset,  edge-tool-maker,  for  his  improved 
method  of  heating  woollen  cloth,  for  the  purpose  of  giving  it  a  lustre  in 
dressing. — Aug.  11. 

H.   Schroder,  Hackney,   broker,  for  his   invented   new    filter. — 

•*"«■"• 

J,  Vallance,  Brighton,  for  his  improved  method  of  abstracting  or 
carrying  off  the  caloric  of  fluidity  from  any  congealing  water  (or  it 
maybe  other  liquids) :  also  an  improved  method  of  producing  intense 
cold :  also  a  method  of  applying  this  invention  so  as  to  make  it  avail- 
able to  purposes,  with  reference  to  which  temperatures  about  or 
helow  the  freezing  point  may  be  rendered  productive  of  advantageous 
effects,  whether,  mi^dical,  chemical,  ur  mechanical. — Aug.  '28. 

J.  Neville.  High-street.  Southwark,  engineer,  and  W.  Busk,  Broad- 
street,  for  certain  improvements  in  propelling  ships'  boats,  or  other 
vessels,  or  floating  boaics.— Sept.  16. 
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Mr.  Hou-ard's  Meteorological  Journal. 
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Article  I. 


On  the  Use  of  Gold  Leaf  as  a  Test  of  Eleclromaeneltsm.  By 
the  Rev,  J.  Cuamuag,ProfeBBor  of  Qiemifitry  in  me  University 
of  Cambridge. 

(To  the  Editors  otiheAimals  of  Philoxophy.) 

GENTLEMEN,  CambrtJge,  Stpl.  81,  IS94. 

In  the  instrument  which  I  constructed  between  three  and 
four  years  since  for  the  detection  of  minute  quantities  of  electro- 
magnetism,  the  test  employed  was  the  action  of  the  connecting 
wire  on  a  magnetised  needle  ;  I  have  lately  applied  to  this  pur- 
pose the  reverse  principle,  viz.  the  action  of  a  magnet  upon  the 
connecting  wire  by  mating  a  slip  of  gold  leaf  a  part  of  the  circuit. 
The  instrument  is  readily  constructed  by  substituting  for  the  two 
slips  ofgoldieaf  in  Bennet'e  electrometer  a  single  slip  suspended 
from  the  wire  of  the  upper  plate,  and  resting  upon  the  metallic 
base. 

Though  not  so  delicate  ft  test  of  electroma^etism  as  the 
gfllvanoscope  above  alluded  to,  yet  with  even  a  feeble  power,  I 
find  it  to  be  very  sensible  to  the  action  of  a  small  horse-shoe 
magnet ;  and  it  may,  perhaps,  be  considered  as  an  advantage 
peculiar  to  this  instrument,  that  it  exhibits  the  mag/tetic  action 
of  the  closed  circuit  by  a  modification  of  the  same  apparatus 
which  is  used  for  detecting  the  eUdnc  action  of  the  circuit 
when  open.  I  am,  Gentlemen,  very  truly  yours, 

J.  Cdhmino, 
New  Series,  vol.  viu.  y      .  ,-  t 
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Article  II. 
On  the  Solution  of  ■^'  x  =  x.    By  John  Herapath,  Esq. 

(To  the  Editors  of  tlie  Annals  of  Philosophy.) 
GENTLEMEN,  CfWff)>Td,  Oct.  i,  1824. 

SiNCB  the  publication  of  Mr.  Babbage  aod  Mr.  Herschel's 
beautiful  researches  on  periodical  functions,  the  extension  of 
the  functional  calculus  is  become  a  subject  of  considerable  inte- 
rest. Amoqg  the  first  and  moit  useful  parte  of  functious  stands 
the  solution  of 

i''T  =  X (1) 

Indeed  this  soiulioa  is  the  hinge  on  which  all  further  inquiries 
must  naturally  turn.  Limitations,  therefore,  in  this  part,  una- 
voidably beget  limitations  in  the  higher  operations,  and  thus 
deprive  the  calculus  of  its  ehief  excellence,  unbounded  genera- 
lity. All  the  solutions  of  (1)  I  have  yet  met  with  are  confined 
to  the  evaluation  of  i}-  j:  from  positive  integral  values  of  n.  In 
the  following  pages  I  ha?e  sought  the  value  of  +'  x  generally 
from  the  simple  condition  -i-'  x  =  x,  without  assuming  any  rela- 
tion between  «  and  n,  or  any  limitation  to  their  values.  This  I 
have  effected,  first  by  indirect  methods,  as  it  has  usually  been 
done,  and  then  by  a  direct  process  extremely  simple  and  general. 
A  few  obpervationa  suggestetl  by  the  preceding  solutions  are 
afterwards  added,  respecting  the  number  of  arbitrary  functions 
in  the  complete  solution  of  (1),  which  it  is  hoped  will  settle  that 
importantquestion. 

Lemma. — Xi^'  x  =  »  x,  tt  x  being  any  function  of  x ;  thea 

4''  r  =  «'  ar  and  J-"  x  =  a*  *■,  whatever  be  the  values  of  p,  n,  v. 

For  since  4-*  x  is  supposed  equal  to  a  x  for  all  values  of  x, 
ij.*  must  be  of  the  same  form  as  a ;  and,  therefore,  any  operation 
on  1^'  as  a  whole  by  whatever  index  denoted  must  be  identical 
with  the  same  operation  on  a.    That  is  a'  =  (ij-')'  or  4'"'  x  =ce  x. 

Whence  if  p  =s  -,  4-'  a;  =  «'  x. 
^  1,  AaBuming  »  x  =s  b  x,  v/e  get 
«»  X  =.  6»  X, 


and  gsneralty  ^^  x  =  b'x  hy  the  preceding  Lemma  for  «vety 
value  of  n.     If,  therefore, 

.  4-'  X  =  «'  X  and  A"  =  1 , 
we  have  ,  ' 

4-'a:=  I'.x.. ...(3) 


w)fi4b  bv  iHtrodu«tDg  an  arbitrary  faaiition,  Moordiog  to  Mr. 
Eabbage  s  juetbod,  beeonea 

^•ar  w;  <p~'  .  l"p« (3) 

tbt  tbe  general  aolution  of  (1)  whatever  be  the  values  of  o  and  n. 
Whenv  =:  1,  this  expressioD  gives 

■i.x  =if-'-A'  fx (4) 

.  ^That  escollent  tnathematician  Mr.  Herschcl  has  given  in  Itfr. 
Babbage's  11th  Prob.  Phil.  Trans,  for  1815,  a  different  expres- 

iionfor  the  vttluaof'^x;  namely,  it  j;  -s  f-'{  (— 1)' f  i};  but 
9j  what  we  bavis  shown,  this  is  the  solution  of  ^*x  =  —  xnot  of 

Putting  (3)  under  the  form  for  the  circular  root  of  1,  we  have 

+'x=l:?-  j  (cob  ^^  ±   ^:=T.fliD  ^'')?xj    ....(5) 

in  which  \ia  the  semiperipheiy  to  radius  1,  audi  is  any  integer. 

And  because  cos  - — °  A  =b  cos  ^-^  x  and  sin  ^-^  x  =  — 

tin  — ^  X,  if  we  expound  A  by  '^-r^  the  double  sign  of  (5)  will 

occasion  its  values  to  circulate  and  to  return  for  aU  magnitudes 
of  A  into  the  same  which  take  place  between  A  =  1  and  k  = 

^or         -,  as  n  happens  to  be  even  or  odd,  or  between  a=i  o  ot 

I  and  a  =t  n  —  2,  the  inorements  of  a  being  2.  It  is  also 
evident  if  n  be  an  integer,  that  the  number  of  functional  root« 
will  be  n,  and  if  »  be  a  tVacdon,  the  number  of  roots  will  be  equal 
to  the  units  in  the  numerator  of  this  fraction;  so  that  if  »  be 
irrational  or  imaginary,  the  number  of  functional  roots  will  be 
infinite. 

This  solution  being  performed  by  the  coefficient  may  be  called 
the  coefficieatial  solution. 

§  2.  Taking  a  x  as  a^,  we  have 


0=3:  =  x*. 


«■  a?  =  ic* , 

)vhat«Ter  he  the  value  of  n.    Hence  if  (  =  1,  and  iatrodudng 
fha  arbitrary  fiinction         * 

+'»  =  f"'.9»'" (6). 

D,q,t,z.db,Cj(")O^IC 
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which  is  another  general  solution  of(l),  and  being  obtained  hy 
means  of  the  exponent  may  be  called  the  exponential. 

The  exponent  in  this  case  being  put  under  the  same  form  at 
the  coefficient  in  the  former  case,  admits  the  same  obBervations 
with  respect  to  the  functional  roots,  &c.  We  may  combine 
these  two  solutions,  and  have 

4.»  X  =  ^-'  .  !■  f  j"" (7) 

In  this  solution  the  coefficient  1'  may  be,  but  is  not  necessa- 
rily the  same  root  as  1'  the  exponent;  that  is,  the  indeterminate 
integers  k  of  the  coefficient  and  exponent  are  not  necessarily  the 
same.  Hence  the  number  of  functional  roots  in  this  expression 
is  «*.  For  example,  if  n  =  2,  «  :=  1,  and  fx=x,  the  number 
of  roots  is  four, 

1         1 
X,  —  X,  -, . 

This  remark,  therefore,  destroys  the  opinion  derived  from  the 
analogy  of  algebraic  equations,  namely,  that  the  functional  equa- 
tion ^'x  =x,  n  being  a  positive  integer,  has'  as  many  roots  only 
as  n  contains  integers,  It  is  indeed  evident  from  the  nature  of 
arbitraiy  functions,  that  the  number  of  functional  roots  is  inde- 
finite, when  the  arbitrary  function  has  its  full  scope ;  but  when 
the  (ubitrary  function  is  excluded,  and  not  in  any  way  antici- 
pated, the  number  of  functional  roots  is  the  same  as  the  nnmber 
of  algebraic  roots  of  an  equation  of  equal  dimensions.  In  the 
preceding  instance  the  arbitrary  function  is  in  part  anticipated 
by  the  double  solution  ;  and  hence  the  reason  that  the  number 
of  functional  roots  exceeds  those  denoted  by  the  index. 

^  3.  If  we  set  out  with  a  function  of  the  form 


the  2d,  3d,  4th,  Stc.  functions  will  evidently  be  of  the  same  form. 
And  because  a,  b,  c,  d,  are  indefinite,  any  function  of  this  form 
may  be  conceived  to  be  the  2d,  3d,  or  rth  function  of  a  hke  form ; 
so  that  we  may  suppose 

4'  X  = ■^—  and  +'  a"  ^  — — j — ■ 

whatever  be  the  values  of  r  and  t. 

Because  ...... 

■\.'  ■^'  X  ^  ■^'  ■^'  X  =  ^'^ '  X} 
it  is  manifestly  immaterial  whether  in  the  value  of  4''  x  we  sub- 
atitute  for  I  the  value  of  4-' J^i  or  injhe  value  of  J-' ■r  "«  Bubsti- 
tute  for  X  the  value  oi  ■^'  x;  both  results  will  be  the  samci 
Making,  therefore,  these  substitutions,  and  equating  the  corre- 
sponding terms  of  the  results,  we  obtain 

DinitizedbyGdOglc     . 
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ff,+.  =  «,  i,  +  a,c,  =  a,  i,  +  «,c, (8)     - 

K+i  =  hK  +  a,d^  =  A,  A,  +  a,d, (9) 

"^r+i  =  c,  c,  +  (J,  d,  =1  c,  c,  +  a,  rf, (10) 

<^,  =  A,<+  c,d,  =  6,rf,  +  c,d, (U) 

By  (9)  or  (10)  o,  d,  =  a,  d,;  therefore,  when  a,  =  o,  d,=s  o, 
and  by  (8)  or  (1 1)  at  the  same  time  b,  =  c,.  This  circumstance 
has  been  noticed  by  Mr,  Horner.     If  also  c,  =  w ,  d,  =  oo ;  for 

^  =  -'  =  -*  =  —  =  some  finite  positive  or  negative  quantity. 

Supposing  t  =  Of  equas.  (8)  and  (1 1)  give  a.  =  o,  d,  =  o,  and 
6,  =  c,  =  1,  which  brings  out  the  obvious  case 

tji*  j;  =  a". 
Becanae  when  a^^,  =  o,  6,^.,  =  r,^,>  we  have  (9)  and  (10) 
b,  b,  =  c,  c,.  That  is  the  product  of  any  two,  and,  therefore,  of 
any  other  number  of  the  component  values  of  &  which  give  a 
resultant  value  for  a  =  o  is  equal  to  the  product  of  two,  or  of  tb« 
same  number  of  corresponding  component  values  ofc;  conse- 
quently if  6,  =  00,  c,  =  00 ;  for  -'  =  -  =  -=  1. 

Assuming  A,  =  —and  (  =  (t  — l)r,  we  obtain  by  (8) 

■A,  =  A._,  6,  +  C(,_„, 
or, 
A,=A,_,  6,+d,a(._j,,+c,C(,_^,=A,_,  b,+  a,d,A,^,+c,C(f_^ 
by  taking  (  =  (tJ  —  2)  r  in  (10).  Again  substituting  w  —  1  for 
V  in  the  preceding  value  of  A,  and  putting  the  value  of  C(,_^ , 
thus  derived  for  its  equal  in  the  second  vedue  of  A„  we  shall 
have 

-*.-;•  A,_,  —  V  A,_,  =0 (12) 

supposing  p  =  b,  +  c,  and  q  =  a^d^  —  b^  c^  In  like  manner 
it  is  found  that 

B,  -pB.„,-?B,_,  =  o (13) 

C. -pC._, -|/C,_,  =  0 (14) 

^,  -  p  D,_,  -  q  D._^  ~  0 (15) 

where  B.  =  6„,  C.  =  c.„  and  D.  =  ^.  Eacbequa.(12),(13), 

(14),  (15),  is  evidently  an  equa.  of  ditferences  of  the  second 
order  with  respect  to  v,  the  coeiBcients  p,  q,  being  constant  in 
relation  to  this  v.  The  solution  of  either  of  them  (13),  for 
instance,  by  the  usual  methods,  is 

B.  =      "     V  *       '        «     V  <      ' (Iff. 
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ia  which  Q,  Q,  sie  the  tihitm^  eoiutuitt.     Xow  irwe  assome 
q=   —  (—^ — V  and  identi^  (16)  with  the  well-known  theoiera 

(cm  z  ±  </  —  1  tin  iY  »  cos  rx+  ^— lunrz 
we  get 

2B.=    ^^)'.{Q(CC»  BZ  +  V—  1  8int>2)  +  (5,   (C08  0 

-  V^"l  wni.»)} (17) 

Determioing  now  Q,  Q,  from  the  cooditions  of  (17)  when 
•  x:  o  and  «  =  1,  we  shall  find  aAer  due  rednctiona 


i.K  *Of 


«.  =  !  + 


-t.).*^- 


Aod  if  R,  R,  be  the  ooiTeB|>oiHling  nrbitmy  constants  in  th« 
volution  of  (14),  we  easily  perceive  that 

R  =  Q,  and  R,  =  Q. 

Consequently 

«.  =  'l^-H-+^^^^^a'=;^=^i <•«) 

and  C,  is  the  same  expression  with  a  negative  instead  of  a  plus 
sign  before  the  secoild  number  under  the  Tinculum  -J     }. 

In  the  same  way  if  P,  P,  be  the  arbitrary  constants  otXVl), 
it  JCTP^" tf**'  P  =  —  P.  and 

Whence 

a„  =  o.  A,  =  (^^^'V    ',  ^BJ!i.a   /\g) 

Moreover  since  ~  =  -7^*  we  obtain  by  introduciogfor^,  its 

value  ---  '^,  and  substituting  for  j  its  value  —  J^-  "^  ~^ 

^^'        "  (atrai)— '.2o,(«tt2.  +  l>Blli  ^   ^ 

Having  now  obtained  general  values  for  the  coefficients  in 
^'  T,  let  us  consider  a  little  the  limitations  of  the  indetermioate 
quantity  x.  lu  the  first  place,  it  is  plain  that  x  must  vary  inde- 
pendently of  V  i  and  in  the  next,  it  appears  from  q  =  —  -^—^ — 

=  —  ^g  ^  ;y  =  ^t  "r  —  K  c,  that  X  must  never  be  5,  -5-,  -jf 
iStc.  because  then  (cos  z)'  «:  »•,  which,  unlass  J,  =  —  c„  gives 
a^d,  ==  —  (  00)*,  that  is,  both  a,-  and  1^,  infinite^  the  one  n^ative, 
and  the  dthet  positive.    TTiirdly, «  must  never  be  a  0, 1 , 2, 3,  Bcc. 
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multiple  at  A,  for  that  would  give  a.,  =  "'-^:^/^-  »  a„  a  vatae 
i^hich  dould  oever  become  =  0  by  any  finite  value  to  v,  unleiK 
at  the  same  time  i,  =  —  c^  and,  therefore,  the  fuDctioa  oould 
never  be  periodic.  Fourthly,  x  must  be  such  that  when  v  =  n, 
the  order  of  the  periodic  function,  sin  ii  z  must  be  =  o.  Assume 

therefore  z  =  — ,  and  it  is  evident  the  first  conditjoa  ia  satisfied 
by  k  being  any  independent  variable  ]  the  second  by  its  never 
becoming  a  -,  -,  s,  &c.  multiple  of  n,  and  the  third  by  its  never 
b^ittg  a  0, 1 , 2,  3,  &<J.  multiple  of  the  sanie  index  unless  simulta.- 
neously  fi^  =  —  c,.  Finally,  the  fourth  case  is  satisBed  by  % 
having  integral  values  only ;  for  otherwise  k  varying  indepen- 
dently of  V  could  not  generally  give  sin  ^ — ,  and.  therefore,  ^, 

=  o  when  v  =  n. 

Moreover  it  may  be  furthrt  observed,  since  by  (13),  (14), 
a,  d,  =  a,  d„  and  consequently  6,^. ,  ^  6,  A^  =  c,^ ,  —  c,  c^  that 
k  mCist  be  the  same  in  n,,  aa  in  'd,„  and  the. same  in  b,,  as  in  c^r> 
but  not  necessarily  the  same  in  a,,  or  d„  aa  in  £„  or  c,,.  Ihii, 
therefore,  gives  the  number  of  functional  roots  n*  for  the  aame 
form  off,  and  is  another  instance  of  deviation  from  the  algebraio 
analogy.  It  arises  from  a  similar  cause  to  the  preceding  devia- 
ttdh,  an  anticipation  in  part,  as  it  will  presently  appear,  of  the 
arbitraiy  function  in  the  constants  a„  b„  c,. 

For  the  sake  of  brevity,  we  shall  adopt  one  common  indeter- 
minate integer  which  wiU  enable  us  to  give  our  final  rwult  some- 
tbing  siiAplet. 


— .an —  /       (*>'— fiJ^co* — •  +  tf 


■  Tlusfbnnulau  inmwfiiutanceilietteTadBptcdfbt  practiee andpibting under  thefbllowingfinni. 

.  lul  —  iff 


vhich  ii  pioduccd  fiom  tha  other  by  madj  multMying  the  IcniU  of  tbit  nnoMratW  ud  4enoniinaloi  br 
S  tu   —  .CM  — . 
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This  is  ADother  general  expressioa  for  determining  4-' '  -c  from 
iJ-'arsrwUatever  be  the  value  of  v,  r,  orn,TatioaaI,  irrational,  or 
im^naiy.  If  we  put  r  =:  vs  1,  we  easily  dednce  Mr.  Homer's 
expression  for  •I'  x,  namely, 


r       "  * 

»** 

b'  -it 

■ik.\ 
ccoi  

+  «• 

[  ,.[. 

."^^^ 

) 

.(22) 


which  was  investigated  for  positive  integral  values  only  of  n,  but 
which  our  general  views  show  to  he  true  for  every  value  real  or 
even  imaginary. 

Let  us  now  apply  these  theorems  to  a  few  examples.  Suppose 

first  that  n  =  Q,  and  /;  =  1 ;  then  cob  —  =  —1,  and  the  value 

for  <2 becomes  5--/ ■  ■*"— — T-whichsincethedenominatorvanishes 

must  have  b  =.  ~  c,  IMfiferentiating  the  numerator  and  deno- 
minator twice  with  respect  to  c  and  x  respectively,  we  obtain  d  = 

■      -T  i  denoting  differentiation.    Therefore,  because  ^  c  and  S  % 

are  mutually  independent,  this  value  of  d  may  be  any  thing,  and 
hence 

^""f-"^. (^' 

is  the  solution  of  i|>*  r  =  x.  It  is  rather  curious  that  this  solu- 
tion is  obtained  on  the  hypothesis  of  /c  =  ^  which   Mr.  Horner 

'  thinks  cannot  be,  and  obtained  also  from  his  own  theorem. 
Again,  let  n  =  5  and  ft  =  1,  then  by  Gauss's  division  of  the 

circle  cos  -7-  =  — 7—,  and  therefore. 


+  x  = 


8i*-8c|t/  3 


a(v'  a  +  3) 


-1 


which  is  the  first  and  only  solution  I  have  seen  of  J.'  x  =  x. 

I  shall  not  for  brevity's  sake  stop  to  compute  other  cases  of 
inte^  functions,  but  shall  just  give  an  instance,  the  first,  I 
believe,  that  has  been  given,  of  the  solution  of  a  fractional  func- 
tion. Suppose  «  =  J  «oA  k  =  \,  then  cos  -^  =  cos  -j-  «  — 
^-,  and,  therefore,  (22) 
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^X  = 


which  coincides  with  Mr.  Babbage's  solution  of^x^x.  And 
because  J  =1—  ^it  is  evident  that  4.-*  x  oughttobethein 
verse  of  (24).  Put  therefore  in  (21)  r  =  1,  r  =  —  -^,  and  ot 
course  mating  k  as  above  =  1.    From  these  data,  we  have 


Whence 


which  it  may  be  easily  shovra  is  the  inverse  of  (24),  or  equal  to 

This  method  of  solution  may,  for  the  sake  of  distinction,  be 
called  the  algebraic. 

ITo  ie  contmued.) 


Article  III. 

Astronomical  Observations,  1824. 
By  Col.  Beaufoy,  FB.S. 

Busheif  Heath,  near  Stanmore. 
Latitude GP  37'  « '3"  North.     Longitude  Weit  in  time  I'  SO^J". 

Oct.  *.    Immeraian    of  Jupilet'a  second  J  IS""  W   50"  Mean  Time  at  Bulhey. 

utellite J  13     58     II      Mean  Time  at  Gnenvich. 

Oct  13.    Inuneiuon    of    Jupitei's     finttll    01    08    Mean  Time  at  Buelier. 

•atellite Ju     08    S9    Mean  Time  at  Gnmwich. 
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Article  IV. 

'  On  Fluoric  Add,  and  its  most  remarkable  Combinations.     ■ 
By  Jac  Berzelius.* 

I.  Compounds  of  Fluoric  Acid  with  Electropositive  Oxides,  Of 
with  the  Saline  Bases  properly  so  called. 
Fluokic  acid,  which  may  now  be  regarded  either  as  a 
hydractd,  or  as  an  oxygen  acid,  is  distinguished  before  every 
other  substunce  by  ite  great  capacity  of  saturation,  which, 
according  to  my  earlier  experiments,  amounted  to  so  much  Ab 
72'71,  and,  aa  will  be  subsequently  demonstrated,  is  even  some- 
what higher  than  this  quantity.  With  alkalies,  it  forms  salts 
which  are  soluble  in  water,  ana  which,  when  in  a  solid  crysl^- 
lized  form,  invariably  possess  either  an  acid  or  an  alkaline  reac- 
tion, as  is  the  case  with  the  borates,  seleniates,  arseniates,  .and 
phosphates.  If  a  solution  of  a  fluate  be  saturated  until  it  pos- 
sesses a  perfectly  neutral  reaction,  and  if  it  be  then  committed 
to  evaporation,  there  is  always  obtained,  either  an  acid  salt, 
while  the  supernatant  liquid  becomes  alkaline,  or  the  contraiy. 
The  fluates  which  I  shall  in  this  memoir  style  neutral,  are  those 
in  which  100  parts  of  fluoric  acid  combine  with  0.  quantity  of  a 
base  containing  74'72  parts  of  oxygen.  Those  containing  an 
alkaline  base,  react  as  alkalies,  and  have  a  saline  and  weakly 
alkaline  taste.  Those  whose  base  is  an  alkeJine  earth,  are  gene- 
rally insoluble  in  water,  and  in  that  case  possess  no  reaction 
whatever.  Fluoric  acid  forms  acid  crystallizable  salts  with  all 
the  alkalies,  which  possess  a  strongly  and  purely  acid  taste,  and 
whose  solutions  in  water  rapidily  corrode  glass.  All  the  colour- 
less crystallized  fiuates  approach  closely  in  refractive  power  to 
that  of  water:  hence,  when  immersed  in  water,  they  appear 
semitrans parent,  and  indeed  their  presence  frequently  remains 
unobserved,  until  the  liquid  is  decanted.  All  me  experiments 
alluded  to  in  this  memoir  were  made  in  vessels  of  platinum, 
except  when  the  employment  of  glass  vessels  is  expressly  men- 
tioned. 

Fluate  of  Potash. — a.  The  acid  fluate  may  be  prepared  by_ 
ailing  witb  fluoric  acid  a  quantity  of  potash  msufficient  to  pro- 
duce neutralization.  During  evaporation,  a  portion  of  the  acid 
is  dissipated,  but  the  greater  part  crystallizes  with  t]\e  alkali  on 
cooling.  When  obtained  hastily  in  this  manner,  the  salt  forms 
an  apparently  solid  mass,  composed  of  broad  plates,  intersecting 
one  another,  and  leaving  numerous  trapezoidal  interstices,  which 
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ftfe-fiUed  with  liquid.  If  a  saturated  solution  be  abandoned  to 
BptontanftotiB  eraporation,  the  B^t  gradually  cr)'8taUizeB  in  rect* 
angular  foilr^aided  tables,  with  truncated  lateral  edges  ;  resem^ 
blitlg  the  form  which  we  would  produce  by  truncating  two  oppo^ 
cite  apexes  of  an  octahed^3n  bo  deeply,  as  to  convert  it  into  a 
tabls.  Somstitbes  also  it  cryatalliEes  in  cubes.  It  is  very  soluble 
in  water,  but  its  solubility  is  diminished  in  a  remarkable  degree 
by  the  preBeiice  of  an  excess  of  acid.  When  heated,  It  melts, 
elves  olfitfe  excess  of  acid,  and  again  becomes  solid.  The  resu 
due  weighs  74*9  per  cent,  and  conaiats  of  the  neutral  salt.  WhcA 
the  salt  IS  incorporated  with  six  times  its  weight  of  oside  of  lead, 
and  ignited,  there  is  expelled  II '6  percent,  of  pure  water,  which^ 
aecordiug  as  we  consider  fluoric  acid  to  be  an  oside  or  a 
hydracid,  ma»  be  supposed  either  to  have  constituted  a  basis  for 
the  excess  of  acid,  or  to  have  been  generated  by  the  union  of 
the  hydrogen  of  the  acid  with  the  oxygen  of  the  oxide  of  lead. 
The  acid  salt  is  composed,  therefore,  of  an  atom  of  fiuate  ot 
potash  and  an  atom  of  hydrous  fluoric  acid. 

h.  The  neutral  fluate  of  potash  is  most  easily  prepared  by 
supersaturating  bicarbonate  of  potash  with  fluoric  acid,  evapo^ 
rating  the  solution  to  drj'ness,  and  expelling  the  excess  of  acid 
from  the  residue  by  ignition.  It  has  a  sharp  saline  taste,  reacts 
strongly  as  an  alkali,  and  is  excessively  deliquescent.  It  is  very 
difficultly  crystallizable  ;  but  if  a  solution  be  allowed  to  evapo^ 
rate  in  a  temperature  between  96°  and  104°,  the  salt  may  be 
obtained  in  crystals,  which  are  sometimes  cubes,  and  sometimes 
rectangular  four-sided  prisms.  If  a  concentrated  solution  of  this 
■alt  be  neutralised  with  acetic  acid,  it  may  be  evaporated  tt> 
dryness  without  any  of  the  acid  separating ;  nor  can  the  acetie 
acid  be  completely  expelled,  or  the  origmal  salt  regenerated, 
except  by  subjecting  the  residue  to  ignition.  The  solution  of 
thia  compound  salt  is  strictly  neutral  while  in  a  state  of  concent- 
tration ;  out  if  it  be  largely  diluted  with  water,  it  acquires  a 
strongly  acid  reaction,  and  the  acetic  acid  becomes  at  the  same 
time  disengaged.  I  consider  this  property  to  be  very  remark- 
able. A  solution  of  this  salt,  even  when  cold,  slowly  attacks 
glass,  and  destroys  its  polish.  This  property,  for  which  I  Cad 
conceive  no  satisfactory  explanation,  at  first  appeared  to  me  to 
be  occasioned  by  a  tendency  in  the  neutrdt  nuate  to  combine 
with  an  excess  of  base.  To  determine,  therefore,  if  it  be  possible 
to  produce  a  sub-fiuate,  I  mixed  a  concentrated  solution  of  the 
neutral  salt  with  an  alcoholic  solution  of  potash  ;  but  I  could  not 
perceive  that  any  alteration  was  produced  on  its  properties  by 
this  addition.  I  then  fused  a  mixture  of  the  neutral  salt  and 
aubcarbonato  of  potash ;  but  no  carbonio  acid-was  expelled,  nor 
did  the  mixture  sustain  any  diminution  of  weight.  Henoe  it 
apftaars  that  a  subset  cannot  be  easily  fpnoed,  so  long  a6  Isaat 
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as  the  excess  of  potash  is  in  b  sitnation  to  combine  either  with 
carbonic  acid  or  with  water.  Flnate  of  potash  ia  a  red  heat  dis- 
solveB  Bilica,  and  forms  wiUi  it  a  transparent  mass ;  and  no  sili- 
cated  fluoric  acid  is  dlHengaged,  in  temperatures  below  that 
Deceseary  to  melt  glass.  The  mass  on  cooling  has  a  white 
porce^neous  aspect,  and  water  extracts  from  it  a  deliquescent 
salt. 

Fluate  of  Soda.— a.  The  acid  fluate  may  be  crystallized  in 
transparent  rhomboids.  It  possesses  a  sharp  and  purely  acid 
taste,  and  is  but  sparingly  soluble  in  cold  water.  It  is  composed 
of  an  atom  of  fluate  of  soda,  and  an  atom  of  hydrous  fluoric 
acid. 

b.  The  neutral  Jiuate  of  soda  is  most  economically  prepared  by 
mixing  100  parts  of  dry  silicated  fluate  of  soda  and  1 12  parts  of 
anhydrous  subcarbonate  of  soda  with  as  much  water  as  will  form 
with  them  a  thin  pap,  and  boiling  the  whole  until  it  ceases  to 
eflervesce.  After  about  an  hour,  &e  mixture  concretes  to  a  solid 
mass :  this  must  be  reduced  to  powder,  and  again  boiled  in 
water,  so  long  as  it  eflWrvesces.  By  this  means  we  obtain  a 
mixture  of  fluate  of  soda  and  silica:  the  former  is  to  be  sepa- 
rated by  repeatedly  washing  the  insoluble  portion  with  water.* 
The  solution,  when  slowly  evaporated,  deposits  the  salt  in  crys- 
tals. But  with  whatever  precautions  the  preparation  of  this  salt 
may  be  conducted,  a  small  quantity  oi  the  silica  invariably 
passes  into  solution  :  hence  after  the  greater  portion  of  the  fluate 
of  soda  has  crystallized,  the  liquid  becomes  opalescent,  being 
unable  to  retain  the  whole  of  the  uncombined  silica  in  solution. 
It  must  be  evaporated  to  dryness,  and  the  residue  ignited,  in 
order  to  render  this  silica  insoluble.  If  any  of  the  double  fluate 
bad  escaped  decomposition  at  the  commencement  of  the  process, 
it  forms  a  part  of  this  dry  mass,  andits  excess  of  acid  is  expelled 
during  the  ignition  :  the  dissipation  of  the  last  portions  may  be 
greatly  facibtated  by  introducing  into  the  crucible,  while  red- 
Sot,  a  bit  of  carbonate  of  ammonia,  and  immediately  after 
covering  it  up  with  its  lid. 

Fluate  of  soda  crystallizes  in  cubes  and  regular  octahedrons : 
the  crystals  are  transparent,  and  have  sometimes  tbe  lustre  of 
mother  of  pearl  when  viewed  with  reflected  liglit.  It  is  always 
obtained  in  octahedrons,  when  the  solution  contains  carbonate 
of  soda.  It  is  remarkable  that  the  fluates  of  potash  and  soda  are 
isomorphous  with  tlie  muriates  of  the  same  bases  (chloride  of 
potassium  and  chloride  of  sodium),  and  also,  so  far  at  least  as 
can  be  concluded  from  what  has  been  already  ascertained,  with 
the  analogous  compounds  formed  by  iodine.  This  salt  is  less 
fusible  than  glass.     Water  dissolves  it  very  slowly ;  and  its  sotu- 
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bitit^  is  not  ia  the  least  degree  augmented  by  an  elevation  of 
temperature.  At  the  temperature  of  61°,  100  parts  of  waterare 
capable  of  retaining  ia  solution  four  parts  of  the  salt.  It  is 
almost  completeljr  insoluble  in  alcohol. 

Fluate  of  lAtkia. — a.  The  acid  fiuate  is  a  cryetallizable  salt, 
but  little  soluble  in  water,  b.  The  neutral  fluate  disBolves  with 
great  difficulty  in  water,  resemblin|;  in  the  degree  of  its  solubility 
Ste  carbonate  of  lithia.  The  solntion  is  converted  by  evapora- 
tion into  a  white  mealy-looking  mass,  composed  of  opaque 
granules. 

Fluate  of  Ammonia. — a.  The  add  fluate  is  a  deliquescent  salt, 
which  may  be  obtained  in  the  form  of  granular  crystals  by  allow- 
ing a  solution  to  evaporate  in  a  temperature  about  100°.  h.  The 
neutral  fluate  cannot  be  procured  by  the  humid  way  otherwise 
than  dissolved  in  water ;  because  when  a  neutralized  solution  is 
eiqiosed  to  the  open  air,  even  in  the  ordinary  temperatures,  it 
gradually  loses  a  portion  of  its  ammonia,  and  is  converted  into 
^e  acid  salt.  It  may,  however,  be  easily  prepared  in  the  dry 
way  by  the  following  process.  Mix  in  a  platinum  crucible 
1  part  of  sa!  ammoniac  and  2|  parts  of  fluate  of  soda,  both  tho- 
roughly pulverised,  and  in  a  state  of  complete  dryness ;  and 
cover  the  crucible  with  an  inverted  lid,  Med  with  water,  in 
order  that  it  may  be  preserved  sufficiently  cool.  Let  a  gentle 
heat  be  now  applied  to  the  crucible  by  means  of  a  spirit-lamp : 
the  fluate  of  ammonia  will  speedily  volatilize  without  the  slightest 
admixture  of  sal  ammoniac,  and  will  condense  upon  the  lid  in  a 
mass  of  small  prisms.  This  salt  is  permanent  m  the  air :  it  ia 
copiously  soluble  in  water,  but  only  slightly  so  in  alcohol. 
When  heated,  it  melts  before  it  begins  to  subhme.  In  glass 
vessels  it  cannot  be  preserved  even  when  dry,  without  corroding 
them.  Ammonia,  in  the  gaseous  state,  is  rapidly  absorbed  by 
it,  and  the  product  is  a  mbsalt,  which  is  decomposed  by  subli- 
mation. 

Fluate  ofhartftes  is  most  easily  obtained  by  digesting  newly 
precipitated  cai  bonate  of  barytes  in  an  excess  of  Suoric  acid : 
the  carbonate  is  gradually  converted  into  fluate  of  barytes,  which 
remains  undissolved.  This  salt  is  only  very  slightly  soluble  in 
water,  or  in  an  excess  of  fluoric  acid.  It  dissolves  abundantly 
in  muriatic  acid,  and  ammonia  precipitates  from  the  solution  a 
chemical  compound  of  fluate  and  muriate  of  barytes.  The  same 
compound  may  be  formed  by  mixing  solutions  of  fluate  of  soda 
and  muriate  of  barytes.  It  is  much  more  soluble  in  water  than 
fluate  of  barytes,  aud  by  evaporating  the  solution,  may  be  reco- 
vered in  granular  crystals.  Repeated  washings  decompose  it 
partially  ;  the  residue  upon  the  filter,  however,  when  dissolved 
m  water,  retains  to  the  last  the  property  of  precipitating  nitrate 
of  silver.  I  found  it  by  analysis  to  be  anhydrous,  and  to  be 
composedofaaatomionnuiiate  and  anatomof^uateofbanrt^. 
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It  ifl,  tbflnfoKi  a  dtrable  ittk  with  two  tadti,  or  at  lout  th  sail* 
losoui  compound. 

I  di4  not  yucceed  in  fotnuog  either  a  Buper  or  a  sabfiuateftf 
baiytes. 

Fluote  of  ttrtmtion  may  be  prepared  in  the  same  manner  as 
the  preceding,  which  it  closely  resembles  in  its  iccoiiudemldei 
wlubility  in  water,  or  an  excess  of  fluoric  acid. 

Fluate  a/  Ume. — ^The  best  method  of  obtaining  this  salt  arti^ 
ficially  ia  to  digest  newly  precipitated  carbooate  of  line  in  an 
excess  of  fluonc  acid.  When  thus  prepared,  it  constitutes  a, 
granular  powder,  which  may  be  easily  washed.  When  we 
attempt  to  prepare  it  by  misbg  aolutiooa  of  a  neutral  salt  oflims 
and  a  neutral  nuate,  it  always  precipitates  as  a  jelly,  which  it  ia 
impossible  to  wash,  because  it  speedily  stops  up  the  pores  oftha 
filter;  and  it  retains  this  gelatinous  form  even  after  having  been 
evaporated  to  dryness,  and  digested  in  water.  Its  deposition  ia 
somewhat  promoted  by  the  addition  of  ammonia.  Acids  dis- 
solve it  slightly  when  newly  formed,  and  the  addition  of  an  alkali 
precipitates  it  from  the  solution  unaltered. 
.  Sulphuric  acid  incorporated  with  finely  pounded  finate  of  lime, 
Ifhstber  prepared  artificially  or  the  native  spar,  converts  it  into 
9.  tr^sparent  syrupy  mass,  which  may  be  drawn  into  threads ) 
but  no  expulsion  of  acid  takes  place  until  the  mixture  is  heated 
to  a  temperature  of  about  100  .  The  addition  of  water  to  the 
Itc^uid  renders  it  opaque,  and  causes  the  disengagement  of  fluorio 
{icid.  Concentrated  nitric  and  muriatic  acids  render  fluor  spai 
transparent  in  a  similar  manner,  but  the  liquid  is  not  so  gluti* 
nous,  and  the  mineral  is  precipitated  unaltered  by  water.  If  the 
fluor  spar  contains  the  slightest  admixture  of  silica,  it  instantly 
efiervesces  when  oqixed  with  sulphuric  acid. 
.  Fluate  of  lime  appears  to  he  isomorphous  with  the  fluates  of 
pQtaeb  and  soda.  . 

Fluate  of  magnesia  is  insoluble  in  water,  and  in  an  excess  of 
^aric  acid. 

'■  Fiuate  of  glucina  is  difficultly  soluble  in  water ;  but  a  solution 
saturated  in  a  temperatui-e  of  212°  deposits  on  cooling  minute 
crystalline  scales,  which  possess  an  asttingent  taste,  and  redden 
moistened  litmus  paper.  Neither  this  nor  the  preceding  salt  ia 
decomposed  by  ignition. 

Fluate  ofyttria  is  nearly  insoluble,  even  in  an  excess  of  acid } 
before  being  ignited,  however,  it  has  an  astringent  taste,  and 
reddens  moistened  litmus  paper. 

Fluate  ofahtmina  is  very  soluble  in  water.  A  solution  of  it 
when  concentrated  forma  a  dear  uncrystallizable  syrup,  and 
when  evaporated  to  dryness,  it  leaves  the  salt  in  the  state  of  a 
transparent,  yellowish  coloured,  friable  mass,  resembling  gum 
ambic.  Thus  prepared  it  is  tanteless,  and  when  put  into  watery 
appears  at  first  to  ba  insoluble,  but  in  the  coone  ofabout  aa  hoar, 
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it  M  completely  diBsolved,  aod  it  dissolves  etill  more  tapidly  in 
boiling  water.  A  subftuate  may  be  obtained  either  by  igoitiog 
tbe  neutral  fluate,  or  by  digeatiug  it  in  water  along  wita  bydiat^ 
of  alumina. 

Fluate  ofzirconia  is  very  soluble  in  water.  Tlie  solution  ifbeii 
«Taporatea  deposits  crystals,  whicb  when  digested  in  water  are 
decomposed  into  an  acid  salt  whicb  passes  into  splutioo,  and  * 
subsolt  which  remains  undissolved. 

Fluate  of  Oxidule  of  Manganese. — A  crystalline  powder,  perr 
manent  in  a  red  beat,  and  soluble  in  water,  with  the  assistance 
of  an  excess  of  acid, 

Fluate  vf  Oaide  of  Manganese. -~~ A  solution  of  the  native 
bydrated  oxide  in  fluoric  acid  has  an  intense  red  colour,  and  by 
spontaneous  evaporation  deposits  this  Rait  in  transparent  prisman- 
tic  crystals,  which  are  dark  brown  coloured  when  large,  but 
ruby  red  when  minute.  In  a  minimum  of  water  it  dissolves  with- 
out decomposition ;  but  if  the  solution  be  heated  or  diluted,  a 
Kubsalt  precipitates,  and  an  acid  salt  remains  dissolved. 

Fluate  of  oxidule  of  iron  may  be  prepared  by  dissolving  the 
metal,  with  the  aid  of  a  gentle  heat,  in  fluoric  acid ;  tbe,  salt 
gradually  separates  in  small  crystals,  which  appear  to  be  reot- 
angular  four-sided  tables.  When  first  obtained,  it  is  white,  but 
acquires  a  yellowish  shade  on  exposure  to  the  air.  Water  disr 
iolves  it  sparingly.  Ignited,  it  gives  ofi' water  of  crystallization) 
and  a  small  quantity  of  acid  :  after  this,  it  becomes  red  coloured, 
and  sustains  no  further  decomposition. 

Fluate  of  oxide  of  iron  is  obtained  in  the  form  of  a  crystallbed 
pale  flesh  coloured  powder,  by  dissolving  the  bydrated  peroxide 
in  fluoric  acid,  and  evaporating.  It  has  a  sweet  and  astringent 
taste.  Water  dissolves  it  slowly,  but  completely ;  the  solution 
is  colourless  even  when  concentrated,  and  ammonia  does  not 
develop  in  it  a  deep  red  colour,  as  happens  with  solutions  of  the 
ordinary  salts  of  oxide  of  iron.  Ammonia  added  in  exceKs  pre? 
cipitates  from  this  solution  a  suhjluate. 

Fluate  of  oxide  of  zinc  forms  small  white  opaque  crystals, 
which  are  difficultly  soluble  in  water,  but  are  copiously  dissolved 
by  ammonia. 

Fluate  of  oxide  of  cadmium  is  obtained  by  evaporating  a  soIut 
tion  in  the  state  ot  a  white  crust,  which  exhibits  no  indications 
of  a  regular  crystallization. 

Flvates  of  the  Oxides  of  Cobalt,  Nickel,  and  Coppej-.— The 
colour  of  the  first  is  rose  red ;  of  the  second  light  green ;  of  the 
third  light  blue  ;  in  other  respects  their  properties  are  so  closely 
similar  that  a  description  of  one  may  be  accurately  applied  to 
the  rest.  They  may  be  prepared  by  mixing  the  carbonated 
oxide  with  duorio  acid  :  it  dissolves  with  effervescence,  and  the 
iuate  is  soon  after  precipitated  in  the  form  of  a  heavy  powder. 
If  an  excess  of  carbonate  be  added,  and  especially  if  heat  be  at 
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the  same  time  applied,  the  fluate  thua  formed  is  gradnally  con- 
verted into  a  Bubfluate.  The  neutral  salts  are  only  sparingly 
soluble  in  water.  A  small  quantity  of  water  dissolves  them 
unaltered  ;  but  an  excess  decomposes  them  into  salts  which  are 
held  in  solution  by  the  disengaged  acid,  and  insoluble  subsalls. 
The  tubftaatu  of  nickel  and  copper  have  a  pale  green  colour. 
The  fluate  of  copper,  when  decomposed  by  sulphuric  acid,  yields 
116  per  cent,  of  sulphate  of  copper,  and  when  ignited  with  tea 
times  its  weight  of  oside  of  lead,  gives  off  26*3  p.  c.  of  water. 
Hence  it  is  a  neutral  fluate  of  copper  combined  with  four  atoms 
of  water.  The  insoluble  salt  obtained  by  boiling  the  preceding 
in  water  yields,  by  a  similar  mode  of  analysis,  158-2  p.  c.  of  su& 
phate  of  copper  and  93  p.  c.  of  water.  It  is,  therefore,  a  sub- 
salt,  composed  of  two  atoms  of  peroside  of  copper,  one  atom  of 
fluoric  acid,  and  two  atoms  of  water.* 

Fiwate  of  oxidule  of  copper  may  be  formed  by  treating  the 
hydrate  with  fluoric  acid  :  it  instantly  becomes  red,  and  does  not 
dissolve  in  an  excess  of  the  acid.  It  must  be  washed  with  alco- 
hol. When  ignited  it  assumes  a  dark  cinnabar  red  colour. 
When  exposed  in  a  moistened  state  to  the  air,  it  at  first  becomes 
yellow,  in  consequence  of  half  the  base  forming  with  the  acid 
neutral  fluate  of  oxidule,  while  the  other  half  forms  hydrate  of 
oxidule ;  after  some  time  it  becomes  green,  and  is  wholly  con- 
Torted  into  the  subfluate  of  oxide  of  copper.  This  salt  is  soluble 
is  muriatic  acid :  the  solution  is  black,  and  water  precipitates 
the  salt  in  the  form  of  a  pale  rose  red  coloured  powder. 

Flwaies  of  oxidule  and  of  oxide  of  cerium  correspond  in  moat 
of  their  characters  with  the  fluate  of  yttria.  Both  occur  native. 
The  fluate  of  oxide  of  cerium  has  a  yellow  colour. 

Fluate  of  lead  is  slightly  soluble  in  water,  but  not  in  an  excess 
Iff  fluoric  acid.  It  melts  in  a  low  heat,  and  after  fusion  appears 
yellow.  Ammonia  converts  it  very  readily  into  a  subsalt.  This 
tttbftvate  is  soluble  in  water ;  when  the  solution  is  exposed  for 
some  time  to  the  air,  it  becomes  turbid,  and  a  crust  is  formed 
upon  its  surface,  composed  of  carbonate  and  tluate  of  lead.  If 
a  solution  of  fluate  of  soda  be  mixed  with  a  boiling  hot  solution 
of  muriate  of  lead,  a  double  salt  precipitates,  which  is  to  a  small 
extent  dissolved,  but  is  not  in  tne  least  degree  decomposed  by 
washing.  This  salt  is  white  and  pulverulent,  and  may  he  fused 
without  losing  either  acid  or  water.  I  found  it  by  analysis  to  be 
composed  of  an  atom  of  fluate  of  lead  and  an  atom  of  muriate  or 
chloride  of  lead. 

Fluate  of  oxide  of  chromium  maybe  prepared  by  dissolving 

'  BenelioscanudErs  the  Momic  wci^Ca  of  oxygen,  Suoric  idd,  oxideofeoppel,  Bod 
water,  to  be  100,  S70-34,  99I-3U,  and  U8-4SM.  Jf  we  leprcKot  them  b;  &e  num- 
brr«l,  l-SSIT,  6,  Mid  l*lS!>,ihaDeulnliiltirillbecnnp(MedafaieumntrfacMi,(me 
ofbMe,andtwoofwU«r;  Mid  theMbwltxOf  oneMomof  add,  tworfbii^  andoMar 
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the  ntwif  precipitated  czide  in  flaoric  acid.  Tfa«  tolutioa  hu  a 
r(»e  red  colour,  *ad  affords  a  pale  rose  red  coloured  salt  hf 
eTeporatioa. 

FluaU  of  Oxidiile.—A.  green  cryitalUae  mass,  easily  soluble 
io  water. 

Fluate  of  aiUimimg  is  very  soluble  in  water,  aad  may  be 
obtained  in  colouriess  crystals  by  spoutaneous  ev^oratioo.  Its 
taste  resembles  thai  of  tartar  emetic. 

Fluate  ofoxiduie  oftinia  easily  soluble  in  water,  and  crystalr 
lizes  in  wbite,  sbtuing,  opaque  prisms.  It  becomes  rapidly  per- 
Dxidized  when  expos^  to  we  air. 

Fluate  of  Oxtde  of  Uranium.— h   white  pulrerulent  salt,  . 
readily  soluble   in  water,    and  affording    a    yellow  coloured 
solution. 

Fluate  of  Silver.-— A.  yarf  soluble  deliquescent  salt,  whose 
properties  have  been  dready  sufficiently  described  by  Qay- 
Lussac  and  llienard. 

Filiate  of  oj^de  of  mercury  crystallizes  in  dark  yellow  coloured 
prisms.  Water  decomposes  these  crystals,  and  a  portion  of  tlie 
oxide  remains  undissolved,  in  tlie  state  of  a  beautiful  yellow 
sttbsilt,  resembling  turpetb  mineral.  Ignited  in  a  platinum 
vessel,  the  neutral  salt  sublimes,  andforms  light  yellow  coloured 
crystals  ;  but  a  portion  of  it  at  the  same  time  undei^oes  decom- 
position, and  the  platinum  is  corroded;  In  a  glass  retort  it  is 
instantily  decomposed,  and  there  distils  over  a  mixture  of  sili- 
cated  fluoric  acid  gas  and  metallic  mercury.  Ammonia  con- 
verts tbis  salt  into  a  white  coloured  double  salt,  containing  an 
excess  of  base. 

Fluate  of  Oxidule  of  Mercury.— I  could  not  succeed  in  pre* 
paring,  either  by  distilling  tbe  Suate  of  oxide  with  mercury  by 
b'eatiog  calomel  with  a  solutioD  of  fluate  ofaoda,  or  by  evapo- 
rsting  over  mercury  a  mixture  of  fluoric  acid  and  a  solutiou  of 
nitrate  ofoxiduie  of  merciay.  In  the  last  experiment,  the  nitrate 
of  mercury  reappeared  in  crystals,  and  the  fluoric  acid  did  not 
produce  tae  sligntest  decomposition. 

Flaate  of  Oxide  of  Platinutn. — It  is  generally  considered 
difficult  to  combine  oxide  of  platinum  vritJi  any  other  acid  than, 
the  muriatic:  this  object  may  however  be  easilV  effected  by 
dissolving  in  water  a  quantity  of  the  salt  of  potash  whose  add 
we  wish  to  combine  with  the  oxide,  and  by  mixing  the  solution 
with  muriate  of  platinum  so  long  as  it  continues  to  produce  a 
precipitate.  A  small  quai^ity  of  the  muriate  of  platinum  and 
potasn  remains  in  solution,  but  by  evaponting  tbe  clear  liquid^ 
the  whole  of  this  may  be  made  to  separate  in  crystids.  I  bad 
recourse  to  this  method  in  preparingthe  fluate  of  platinum.  The 
clear  liquid  was  evaporated  to  dryness,  add  the  residue  was 
treated  with  alcohol,  which  dissolved  tlte  fluate,  but  left  Uw 
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double  muriate  untouched.  Hie  alcoholic  solution  mixed  with 
water,  and  abandoned  to  apontaueous  evaporation,  waa  gradaally 
converted  into  a  bright  yellow  coloured  uncrystallized  mass. 
This  Bait  fonnB  a  double  salt  with  fluate  of  potash. 

Saturating  Capacity  of  Fluoric  Acid.— -From  some  experi- 
ments made,  on  a  former  occasion,  with  the  utmost  attention  to 
accuracy,  I  concluded  that  100  parts  of  pure  fiuor  spar,  when 
decomposed  by  sulphuric  acid,  yield  173'o3  parts  of  sulphate  of 
lime.  I  bad  still  in  my  possession  the  specimen  which  had  fur- 
nished materials  for  the  preceding;  determination,  and  on  repeat- 
ing the  analysis  with  it,  I  obtained  precisely  the  same  result ; 
but  being  now  better  apprized  of  the  circumstance  that  fluoric 
and  phosphoric  acids  almost  invariably  accompany  one  another 
in  the  mineral  kingdom,  I  was  induced  to  examine  the  specimen 
more  narrowly,  and  found  that  it  was  in  fact  contaminated  with 
half  a  per  cent  of  phosphate  of  lime  mixed  with  some  phosphate 
of  oxidule  of  manganese.  I  ascertained  the  presence  of  these 
substances  by  digesting  the  gypsum  in  muriatic  acid,  precipitate 
ing  by  ammonia,  and  treating  the  precipitate  with  water  so  long 
as  any  sulphate  of  lime  passed  into  solution :  the  phosphates 
remained  undissolved,  and  were  instantly  recognized  by  their 
behaviour  before  the  blowpipe.  The  unavoidable  errors  attend- 
ant upon  this  method  of  analysis,  however,  rendered  it  impossi- 
ble for  me  to  determine  the  quantity  of  the  phosphates  with 
perfect  precision :  I  was,  therefore,  unable  to  deduce  from  the 
experiment  the  exact  saturating  capacity  of  fluoric  acid.  On 
this  account,  I  resolved  to  repeat  the  analysis  with  a  quantity  of 
artificial  fluate  of  lime,  prepared  with  the  utmost  precautions  to 
ensure  the  absence  of  every  foreign  admixture,  l^e  acid  which 
I  employed  for  this  purpose  waa  prepared  from  pure  fiuor  spar, 
and  distilled  sulphuric  acid,  in  a  distillatory  apparatus  of  plati- 
iium ;  and  was  received  in  distilled  water,  until  the  liquid  began 
to  smoke :  in  order  still  more  to  obviate  the  possibility  of  the 
presence  of  silica,  the  first  fourth  of  the  acid  which  distilled 
over  was  kept  separate.  This  acid  was  mixed  with  a  quantity 
of  carbonate  of  lime  insufficient  to  saturate  it  completely ;  and 
the  fluate  of  lime  thus  formed  was  washed  in  a  funnel  of  plati- 
num. On  the  supposition  that  the  salt  might  still  retain  some 
silica,  I  mixed  it  with  cold  concentrated  muriatic  acid,  and  at 
the  conclusion  of  an  hour,  washed  it  thoroughly  with  water. 
Had  the  slightest  trace  of  silica  been  present,  it  would  have 
been  dissolved  out  by  this  treatment,  in  the  form  of  a  double  salt 
with  the  fluoric  acid  and  lime.  If  fluate  of  lime,  after  ignition, 
can  be  moistened  with  fluoric  acid  without  sustaining  any 
elevation  of  temperature,  it  may  be  regarded  as  absolutely  hee 
from  silica ;  for  if  the  sn^lest  quantity  of  silica  be  present,  this 
treatment  always  occasions  a  sensible  evolution  of  heat.  Of  fdl 
the  fluates  which  I  have  examined,  the  fluate  of  .lime  was  the 
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only  one  which  I  succeeded  in-  freeing  completely  from  the 
laat  portions  of  silica. 

100  parts  of  the  fluate  of  lime  thus  prepared  and  purified  were 
digested  in  the  state  of  an  impalpable  powder  in  concentrated 
sulphuric  acid,  and  after  a  considerable  interval,  the  mixture  was 
evaporated  to  dryness  and  ignited.  In  different  experimentB,  I 
obtained  i74'9,  176,  and  17o'12  parts  of  sulphate  of  lime.  Of 
these  numbers,  I  consider  the  middle  one,  175,  to  be  th«  most 
accurate.  According  to  this  experiment,  filiate  of  lime  ia  com- 
posed of 

Fluoricacid 27-3225   100 

Lime 72-6775   266 

And  the  atomic  weight  of  fluoric  acid  is  270-34,  instead  of  275, 
the  number  which  I  had  previously  given  in  my  tables.  It  may, 
perhaps,  be  objected  that  the  number  270-34  is  not  an  equimul- 
tiple of  6'26,  which  has  been  considered  as  the  true  atomic 
weight  of  hydrogen,  and  which  many  philosophers  are  of  opi- 
nion ought  to  divide  without  a  remainder  the  atomic  weights  of 
all  other  substancea.  I  do  not  think  that  any  argument  of 
general  application  can  be  deduced  from  the  circumstance  that 
the  atomic  weight  of  oxygen  is  divisible  without  a  remainder  by 
this  number,  and  that  the  atomic  weights  of  several  other  sub- 
stances approach  very  nearly  to  equimultiples  of  6-25.*  ThiB 
number  is  so  small,  when  compared  with  the  atomic  weights  of 
most  other  substances,  that  it  is  generally  exceeded  by  the  un- 
avoidable errors  of  experiment ;  consequently,  more  decisive 
proofs  than  any  hitherto  obtained  are  required  from  this  source, 
before  the  question  can  be  finally  answered.  We  are  as  yet 
acquainted  with  no  physical  circunastances  which  render  this 
simplicity  of  relation  a  necessary  law  of  nature,  and  until  this  be 
proved,  we  must  continue  to  regard  the  supposed  system  of  mul- 
tiples as  very  possibly  nothing  else  than  a  seducing  hypothesis-' 
Be  that  as  it  may,  the  former  atomic  weight  of  fluoric  acid,  275, 
which  is  an  equimultiple  by  44  of  6'25,  is  unquestionably  too 
high.  Those  chemists  who  will  be  disposed  to  correct  the  new 
atomic  weight  in  conformity  with  the  supposition  alluded  to 
above,  will  make  it  268-76,  a  number  which  certainly  differs  very 
little  from  270-34,  but  is  in  so  far  arbitrary,  that  it  does  not 
result  from  any  direct  experiment. 

Double  Salts  of  Fluoric  Acid  with  two  Saline  Bases. — The  acid 
fluates  of  the  alkaline  bases  possess  a  remarkable  tendency  to 
combine  with  a  different  base,  in  the  proportion  requisite  to 

*  Froiu  the  eipciimenU  wbich  1  mide  in  companf  wiih  M.  Dulong  «i  the  ctnnpow- 
tion  of  water  and  on  the  ipeciflc  giavitjr  of  hydrogeo  gu,  it  follows  that  the  •comic 
■wofht  of  hfdnigen  ia  6-S17T.  Thi<  number  I  have  adopCfed  in  m;  Ubla,  and  it  is 
"■"" —  ■'""■  1  very  inoonsiderabla  deficiency  in  the  nnmbei  6'!5  would  oveithiow  Iho 

D,nitiz.db,Cj(")OgIC 


Mtt  M.  BeheUia  on  Fluoric  Acid.  [Not. 

saturate  Uieir  excess  of  acid  ;  nevertheleEa  tlieae  combinatioiia 
cannot  be  effected  in  the  humid  way  with  all  the  saline  bases, 
for  the  mixture,  in  some  instances,  separates  either  by  pret^i- 
tation,  or  by  crystallization,  iato  two  distinct  fluates.  IJie 
fluates  of  potash  and  soda  do  not  combine,  and  if  either  of  their 
acid  salts  be  saturated  with  ammonia,  the  whole  of  that  alkali  is 
gradually  dissipated,  even  when  the  eTapoialion  is  performed  in 
the  ordinary  atmospheric  tenperatures,  and  we  again  obtain 
the  acid  salts  analt«red. 

One  of  the  most  interesting  of  these  double  salts  is  unques 
tionably  the  combioation  of Jiuate  of  soda  andjiuate  of  alumina, 
which  occurs  in  the  mineral  kingdom,  and  is  known  to  mineral- 
ozists  by  the  name  of  cryolite.  It  may  also  be  prepared  artifi- 
cially. Thus  if  a  solution  of  acid  Suate  of  soda  be  cautiously 
mixed  with  hydrate  of  alumina  until  it  loses  its  acid  reaction, 
the  liquid  becomes  little  more  than  pure  water,  and  when  eva- 
porated leaves  a  mere  film  of  the  double  salt,  which  had  remained 
in  solution.  As  both  the  fluate  of  soda  and  fluate  of  alumina 
are  readily  soluble  in  water,  this  experiment  of  itself  demon- 
strates that  in  the  double  Suate  which  precipitates  the  propor- 
tion of  its  constituent  salts  is  such  that  both  contain  the  same 
quantity  of  acid  ;  otherwise  an  excess  of  one  or  other  of  the  two 
salts  would  have  remained  in  solution.  This  compound  may 
also  be  formed  by  digesting  hydrate  of  alumina  in  a  solution  of 
neiitral  fluate  of  soda.  If  the  experiment  be  made  in  a  close 
Tessel,  the  liquid,  when  the  decomposition  is  effected,  possesses 
an  alkaline  and  caustic  taste ;  if  under  free  exposure  to  the 
atmosphere,  the  liquid  attracts  carbonic  acid,  and  is  found  to  be 
a  solution  of  carbonate  of  soda.  During  the  digestion,  the 
alumina  rapidly  assumes  the  appearance  of  a  semi  transparent 
mass ;  but  when  dried,  it  loses  the  whole  of  its  gelatinous 
aspect,  and  becomes  white  and  pulverulent. 

To  satisfy  myself  of  the  identity  of  these  double  salts  with  the 
one  formed  by  nature,  I  subjected  a  quantity  of  cryolite  to 
analysis.  When  ignited,  it  gives  off  neither  chemically  com- 
bined water,  nor  silicated  fluoric  acid.  100  parts  were  digested 
with  sulphuric  acid  so  long  as  fluoric  acid  continued  to  escape ; 
the  mixture  was  then  evaporated,  until  the  greater  portion  of  the 
excess  of  sulphuric  acid  was  dissipated.  The  Baline  mass  being 
redissolved  in  water,  and  the  solution  decomposed  by  ammonia, 
gave  24'4. parts  of  alumina.  The  filtered  liquid  was  now  evapo- 
rated to  dryness,  and  the  residue  was  cautiously  ignited,  in  order 
to  free  the  sulphate  of  soda  from  sulphate  of  ammonia  and  excess 
of  acid.  The  salt  after  fusion  weighed  101  parts,  equivalent  to 
44*25  parts  of  soda.  Consequently  100  parts  of  Uie  mineral  are 
compcMed  of 
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Fluoric  acid  (including  Io6a) 31-36  ~ 

Sodfc , 44-26 

Alumina. 24-40 

100-00 
The  two  b&aea,  therefore,  contain  equal  quantities  of  oxygen, 
and  aaturate  equal  quantitieH  of  Suoric  acid. 

A  Bimilar  compound  may  be  obtained  by  treating  the  acid 
fluate  of  potash  with  alumina ;  but  it  seems  to  depend  upon 
weaker  amutties  than  the  preceding,  for  a  dilute  solution  of  the 
■alt  diiaolres  tbe  hydrate  without  becoming  turbid,  and  if  the 
hydrate  be  employed  in  aufficient  quantity  to  supersaturate  the 
acid,  the  liquid  filtered  from  the  misture  ie  found  to  contain  a 
large  portion  of  neutral  fluate  of  potash.  The  insoluble  double 
•alt  may  however  be  obtained  in  a  state  of  purity,  either  by  boil- 
ing the  mixture,  or  by  evaporating  the  liquid  in  contact  with 
hydrate  of  alumina,  Like  the  preceding  it  is  semitransparent 
while  moist,  but  white  and  pulverulent  when  in  a.  state  of  dty- 
ness.  Gay-LuasBO  and  Thenard  have  stated  that  a  solution  of 
alum  is  precipitated  by  fiuate  of  potash,  but  this  precipitate  can 
be  made  to  appear  instantaneously  only  by  reversing  their  expe- 
riment ;  for  when  a  solution  of  fluate  of  potash  Is  added  gradaally 
to  a  solution  of  alum,  it  does  not  occasion  the  slightest  turbid- 
neas  until  its  quantity  is  sufficient  to  form-  with  the  alumina  the 
insoluble  double  fluate.  They  mistook,  therefore,  this  double 
salt  for  the  simple  fluate  of  alumina.  In  the  analysis  of  minerals 
which  contaiu  at  once  alumina  and  fluoric  acid,  and  whose 
decomposition  has  been  effected  by  potash  or  soda,  this  combi- 
nation of  the  two  iluates  is  always  precipitated  along  with  the 
alumina;  and  when  this  precipitate  is  violently  ignited,  the 
alumina  displaces  the  fluoric  acid  from  its  union  with  potash, 
and  there  is  obtained  the  usual  sublimate  of  silica  mixed  with  a 
little  alumina  around  thelidof  the  crucible.  The  silica  proceeds 
from  a  small  quantity  which  had  been  precipitated  along  with 
the  alumina,  and  both  it  tind  that  earth  are  separated  from  the 
fluoric  acid  by  the  Water  which  is  formed  by  the  hydrogen  of 
the  combustible,  and  are  deposited  around  that  part  of  the  edge 
of  the  crucible,  along  which  the  sases  make  their  escape. 

A  douhle  Jluate  of  ammonia  ana  alumina  may  also  be  prepared 
by  digesting  hydrate  of  alumina  either  in  the  acid,  of  in  the 
neutral  fluate  of  ammonia.  While  still  moist  it  has  a  semi'- 
transparent  appearance,  like  gelatinous  silica,  but  is  converted 
ioto  a  white  powder  by  drying.  When  ignited,  it  gives  off  first 
ammonia,  then  acid  fluate  of  ammonia,  and  subfluate  of  alutnina 
remains.  It  dissolves  to  a  certain  extent  in  pure  water,  but  not 
in  the  liquid  from  which  it  is  precipitated,  nor  in  ammonia.  The 
double  salts  of  soda  and  potash  are  also  soluble  in  water,  but  to 
a  moch  flmaller  extent;  indeed  the  latt«r  may  be  washed  with- 
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out  any  Benaible  loss.  That  litkia.  forms  an  insoloble  double 
salt  with  fluoric  acid  and  alumina  is  already  well  known;  for 
the  mineral  called  amblygonite  consists  of  a. compound  of  thia 
nature  mixed  with  a  double  subphosphate  of  the  same  bases. 

Fluate  of  alumina  possesses  a  similar  tendency  to  form  double 
salts  with  the  metalbc  fluates.  I  have  examined  its  compounds 
with  the  fluates  of  the  oxides  of  copper,  nickel,  and  zinc.  They 
are  in  general  more  soluble  in  water  than  the  simple  metallic 
fluates,  and,  contrary  to  what  takes  place  with  the  latter,  they 

Jiass  into  solution  without  undergoing  decomposition  ;  neverthe- 
esB,  like  the  flnate  of  alumina,  after  they  have  been  once  reduced 
to  a  solid  form,  a  long  time  elapses  before  they  can  be  again 
tedissolved  by  cold  water.  The  double  salt  of  copper  is  pale 
bluish  green,  that  of  nickel  pale  apple  green,  that  of  zinc  colour- 
less ;  and  they  may  be  all  obtained  crystallized  in  long  prismatic 
needles  by  spontaneous  evaporation.  Ammonia  precipitates 
from  the  aqueous  solution  an  aluminate  of  the  oxide.  I  have  not 
entered  more  minutely  into  the  investigation  of  these  compounds  ' 
than  was  necessaiy  to  demonstrate  the  remarkable  tendency  of 
iSuoric  acid  when  in  union  with  oxides  which  act  not  only  very 
feebly  as  acids,  to  form  double  salts  with  the  fluates  of  a  differ- 
ent class  of  oxides,  which  invariably  possess  the  characters  of 
bases  when  combined  either  with  the  electronegative  oxides,  or 
with  the  weaker  acids.  Other  oxides  also,  which,  like  alumina, 
contain  three  atoms  of  oxygen,  as,  for  example,  oxidule  of  chro- 
mium, oxide  of  iron,  yield  similar  series  of  double  salts,  which 
are  in  general  either  insoluble,  or  very  difficultly  soluble  in  water. 
In  most  cases  these  compounds  do  not  precipitate  until  the 
mixed  solutions  are  heated.  The  double  salts  formed  by  tluate 
of  oxidule  of  chromium  with  the  alkaline  fluates  are  grass  green 
pulverulent  precipitates  ;  those  of  oxide  of  iion  are  pale  straw 
yellow,  or  almost  colourless. 

The  alkaline  fluates  containing  an  excess  of  acid  resemble  the 
acid  sulphates,  tartrates,  and  oxalates  of  potash  or  soda,  in  the 
great  readiness  with  which  they  combine  with  other  bases,  par- 
ticularly metallic  oxides,  in  order  to  form  double  salts.  I  have 
examined  the  double  salts  which  they  form  with  the  oxides  of 
iron,  copper,  nickel,  cobalt,  manganese,  and  zinc.  They  are  in 
general  difficultly  soluble  in  water,  and  possess  only  a  faint  shade 
of  the  colour  of  their  metdiic  oxide.  The  alkahne  fluates  form 
double  salts  also  with  the  fluate  of  oxide  of  platinum.  They 
crystallize  only  from  a  very  concentrated  solution,  and  the  crys- 
tals have  a  dark  brown  colour,  more  intense  even  than  that  of 
the  simple  salts  of  platinum.  They  are  insoluble  in  alcohol. 
The  fluate  of  uranium  forms  double  fluates  with  the  utmost  faci- 
lity :  most  of  them  dissolve  in  water,  and  those  containing  an 
alkaline  fluate  shoot  in  yellow  coloured  crystals.  Oxide  of 
antimony  also  forma  a  series  of  double  salts,  which  are  crystalli? 
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zai>Ie,  but  are  more  difficultly  soluble  than  those  of  oxide  of 
nnwtnm. 

The  occasional  differeDces  observable  betweea  the  preceding 
and  Qay-LusBac  and  Thenard's  descriptions  arise  principally 
from  these  chemists  having  formed  some  of  their  fluates  by 
double  decomposition,  by  which  they  obtained  double  in  place 
of  simple  salts. 

{To  k  KMtiMKd.) 


Article  V. 

Remarks  on  Mr.  Battlet^a  Method  of  preparing  MorpMa. 
By  W.  A.  South/Esq. 

(To  the  Editors  of  the  Anaah  of  Philosophy,) 
OENTLEHEN,  Aug.  10,  1S84. 

In  the  Medico-Chiruigical  Reviefr  for  last  Jane,  I  find  a 
paper  from  Mr.  Battley,  professing  to  show  "  the  constituents 
of  opium."  Mr.  Battley  states  that  "  twenty-six  pounds  (avoir* 
dupois)  of  dry  opium  imparted  to  distilled  water  twenty-three 
pounds  "  (rather  more  than  usual,  I  think),  "  leaving  a  residuum 
weighing  three  pounds  when  dried ;  this  residuum,  or  refuse,  I 
apprehend  to  contain  the  morphium,  and  to  the  exposition  of  Mi's 
jfact  my  present  and  immediate  purpose  is  confined."  The  fait 
inference  to  be  drawn  Irom  this  statement,  the  definite  article  the 
being  used,  I  conceive  to  be,  that  the  morphium  is  contained  in 
the  residue  alone.  How  fiir  this  assertion  la  correct  I  will  leave 
those  to  determine  who  have  obtained  morphia  from  the  for- 
mulee  of  Robiquet,  Choulant,  Thomson,  and  others,  when  the 
aqueous  infusion  alone  was  ordered,  and  from  which  it  would 
appear  they  were  successful  in  obtaining  the  desired  salt.  That 
Mr.  Battley  might  obtain  morphia  from  the  residuum  of  the 
opium  after  it  had  been  submitted  to  the  usual  processes  given 
for  that  purpose,  I  am  perfectly  aware,  and  as  far  as  I  canjudge, 
he  might  have  added,  in  a  greater  state  of  purity. 

"  The  residuum  of  three  pounds  having  been  macerated  in 
acetic  acid  produced,  on  the  addition  of  ammonia  in  excess,  a 
precipitate  amounting  to  38  drams  20  grains  when  dried,  from 
which  Mr.  B.  obtained  morphia  at  the  rate  of  29  grains  per 
dram.  Mr.  B.  then  "  proceeds  to  show  a  similar  result  from  . 
the  residual  matter  of  tincture  of  opium,  tincture  bottoms." 
This  appears  to  be  at  the  rate  of  28  grains  per  dram  of  precipi< 
tate.  So  far  Mr.  B.  seems  to  have  been  particularly  fortunate, 
in  showing  "  a  similar  result ;"  but  coupling  it  with  the  con* 
eluding  paragraph  of  his  paper,  viz.  "  I  must  not  now  conclude, 
wiUiout  stating  that  laodauum,  tincture  of  opium,  does  not  con- 
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•nn  toy,  or  if  maf,  nly  a  -rerf  toiill  portioB  of  movphiinii,"  bo 
ig  I  think  particularly  uafortunate.  It  Mr.  Battley  mean  to  i^ 
tbat  the  diadUed  water  in  «rhich  ba  bad  iuiiiaed  the  opium  did 
not  contain  my  morphia,  bow  docs  it  hap^a  that  so  maiiy 
hav«  obtaiaod  it  ftom  audi  a  Krfvttion  1  and  if  be  admit  that  it 
do«B  contain  morphia,  where  ia  ths  comapandiiig  quUltity 
from  the  opium  iniused  iu  Bpirit,  if  it  be  not  held  in  aolution  by 
the  spirit?  Unless  Mr.  Battley  can  Eltate  by  what  means'the 
morpuia  can  make  its  exit,  1  must  consider  that  his  experi- 
ments prove  directly  the  reverse  of  his  coodusionB. 

W.  A.  Sooth. 


ARTICLE  VI. 

Eiperimetiit  on  the  Analyna  of  some  of  the  Aeriform  Compou7id$ 
^  Nitrogen.  By  William  Henry,  MD.  FRS.  fcc.  &c. 
(CMriMWji-Mi  p.  sea.) 
2.~0fthe  Analysis  of  Nitric  Acid. 
The  evidence  of  the  composition  of  nitric  acid,  on  which  the 
view^QOw  most  commonly  taken  of  its  constitution,  is  founded, 
is  derived  almost  entirely  from  synthetic  experimeots.  Sir  H. 
Davy  long  ago  stated,*  that  4  in  volume  of  mtrous  gas  and  2  of 
oxygen  gas,  condensed  in  water,  absorb  1  in  volume  of  oxygen 
to  become  nitric  acid.  But  4  In  volume  of  nitrous  gaa  bemg 
equivalent  to  2  of  nitrogen  and  2  of  oxygen,  the  whole  oxygen 
in  nitric  aoid  will  be  6  volumes  to  2  oi  nitrogen,  or  2-5  volumes 
to  one  volume.  The  smallest  proportion  of  nitrous  gas  found 
by  Mr.  Datton  to  unite  with  oxygen  gas,  viz.  13  nitrons  to  10 
oxygen,  gives  the  ratio  in  volume  of  nitrogen  to  oxygen,  in  nitiio 
acid,  as  1  to  2-53.-t-  M.  Gay-Lussac  also  determined  by  the  test 
of  the  red  sulphate  of  manganese,  which  ia  deprived  of  colour  b^ 
the  nitrous  but  not  by  the  nitric  acid,  that  the  latter  acid  only  is 
generated  when  i;i4  measures  of  nitrous  gas  are  made  to  com- 
bine with  100  of  oxygen,  proportions  which  indicate  almost 
exactly  1  volume  of  nitrogen  and  2'5  volumes  of  oxygen  in  nitric 
acid.J 

But  tboi^h  the  synthetic  proofs  rest  on  such  high  authori- 
ties, and  all  tend  to  the  same  point,  yet  it  is  desirable  to  confirm 
evidence  of  this  nature  by  that  of  analysis,  whenever  it  can  be 
obtained;  and  the  object  appeared  to  M.  Gay-Lusaac  suffi- 
ciently important  to  induce  him  to  seek  for  this  additional  proof 
in  two  different  ways,  viz.  by  the  decompoaitioa  of  nitrate  of 
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iMid  and  aI»o  of  citrate  of  baryta,  each  witbont  ackUtioo;  at 
bigb  temperatures.  The  reaults,  hovrever,  for  reasoDs  which  be 
haa  iMAted  (same  work,  p.  405)  were  not  satiafactOFy.  On  asam 
nadiDg  his  memoir,  it  occurred  to  me  that  a  more  complete 
decomposition  of  nitrate  of  baryta  would  probably  be  obtaiaed 
1^  exposing  it  to  a  sufficient  heat,  io  a  atate  of  intimate  mixture 
with  charcoal ;  and  that  the  elements  of  the  nitric  acid  would 
be  evolved  in  the  state  of  carbonic  acid  and  nitrogen  gases, 
products  which  admit  of  being  easily  and  exactly  sepaiated  from 
each  other. 

Id  my  first  trials  of  this  process,  I  failed  from  the  employment 
of  too  little  charcoal,  in  consequence  of  which  inucn  nitrotis 
acid  vapour  passed  over,  and  acted  upon  the  mercury  over 
which  toe  gases  were  collected.  After  repeating  the  operation 
several  times,  with  various  proportions  of  the  materials,  I  found 
diat  l^  uung  at  least  1  part  of  charcoal  to  2^  of  the  nitrate  of 
baryta,  joitroua  acid  vapour  was  no  longer  evolved.  In  an  frzpe* 
riment  made  with  fi;reat  care,  the  barytic  salt  waa  finely  {ralve- 
riaed,  and  expc»ed  for  a  whole  day,  with  surfaces  frequently 
renewed,  to  a  temperature  of  212°  Fahr.  It  was  then  mixed 
with  the  powdered  charcoal,  which  had  been  recently  ignited  in 
a  close  vessel,  to  expel  any  moisture  it  might  contain,  and  which 
waa  still  hot ;  and  a  portion  of  quartz  in  very  small  grains,  equal 
in  weight  to  tbe  nitr&te,  was  added  to  prevent  the  deSagratioa 
from  being  too  rapid.  The  mixture  was  put  into  a  green  glass 
tube  of  the  diameter  of  a  common  quill,  into  the  tipper  part  of 
whicli,  before  beading  it  so  that  it  might  pass  beneath  the 
vaet&aty  of  the  trough,  a  known  weight  of  iron  wire  coiled  into 
a  spiral  form  was  introduced.  Under  this  part  of  the  tube  a 
double  row  of  burning  spirit  lamps  with  flat  wicks  was  placed  j 
mid  when  the  iron  wire  appeared  red  hot,  the  mixture  at  the 
bottom  of  tbe  tnbe  was  heated  by  another  lamp,  at  first  mode- 
rately to  expel  any  moisture,  that  might  hare  been  absorbed 
from  the  air  while  the  tube  was  being  filled,  and  then  more 
strongly  go  as  to  set  the  mixture  on  fire.  By  siowty  moving  tbe 
flame  of  tbe  lamp  under  that  part  of  the  tube  which  contained 
the  mixture,  from  above  downwards,  the  combustion  spread 
gradually  through  the  whole,  and  the  gaseous  products  were  not 
more  rapidly  evolved  than  was  consistent  with  their  being 
ithoUy  collected.  They  proved  to  be  more  complicated  than! 
expected ;  for  not  only  carbonic  acid  and  nitrogen  were  obtained, 
but  nitrous  gas,  carbonic  oxide,  and  a  very  small  quantity  of 
hydrogen,  the  last  of  which  would  indicate  the  presence  of  water 
m  the  proportion  of  about  0*7  of  a  grain  to  100  ofthe  nitrate  and 
t^  materials  added  to  it. 

In  the  tabe  there  remained,  besides  charcoal,  carbonate  of 
baryta,  with  a  very  small  quantity  of  that  earth  in  its  pure  state, 
but  BO  nndeconpotedaitaratt.    After  aeparatiag  the  pue  baryta 
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by  boiling  water,  the  carbonate  was  dissolved  out  of  tfaie  exce«' 
of  charcoal  by  muriatic  acid  j  the  solution  decomposed  by  snl- 
pbate  of  soda;  and,  from  the  quantity  of  sulphate  of  baryta, 
its  equivalent  in  carbonate,  and  the  quaptity  of  carbonic  acid  in 
the  latter  compound,  were  determined. 

The  analyses  of  the  mixture  of  gases  was  made  with  the 
greatest  care,  and  was  thrice  repeated.  Reckoaing  up  the 
oxygen  contained  in  all  the  different  products,  and  the  nitrogen 
both  free  and  in  the  nitrous  gas,  the  volume  of  the  latter  was 
found  to  betothatofthe  former  as  7-9  to  19-85,  or  as  1  to  2*51; 
thereby  fully  confirming  that  view  of  the  proportion  of  the  ele- 
ments of  nitric  acid,  which  had  previously  heen  derived  from 
synthetic  experiments. 

If  then  nitrouB  oxide  be  taken  as  the  binary  combination,  in 
which  the  elements,  nitrogen  and  oxygen,  exist  atom  to  atom 
singly,  two  volumes  of  nitrogen  will  contain  the  same  number 
of  ultimate  particles  or  atoms  as  one  volume  of  oxygen.  And 
imag^ing  the  smallest  possible  volume  of  each  of  those  gases, 
or  a  volume  containing  only  a  single  atom,  the  ultimate  volume 
of  nitrogen  will  be  double  the  ultimate  volume  of  oxygen.  Two 
rable  volumes  of  nitrogen,  when  chemically  united  with 


one  of  oxygen,  or  with  two,  three,  or  more  volumes,  will  afford 
compounds  of  nitrogen  and  oxygen,  in  which  the  atoms  will 
bear  the  proportion  of  one  to  one,  or  one  to  two,  to  three,  or 
to  more  atoms.  And  as  two  volumes  of  nitrogen  are,  in  nitric 
acid,  combined  with  five  of  oxygen,  that  acid  is  justly  consi- 
dered as  constituted  of  one  atom  of  nitrogen,  the  relative 
weight  of  which  is  14,  and  fire  atoms  of  oxygen  weighing  to* 
gether  40. 

3. — Analysis  of  Ammonia, 

Another  combination  of  nitrogen,  the  exact  analysis  of  which 
is  of  great  importance,  from  the  connection  of  the  results  with 
the  law  of  volumes,  as  well  as  with  the  atomic  system,  is  that 
into  which  it  enters  with  hydrogen.  Only  one  compound  of 
those  two  elements,  viz.  ammonia,  has  yet  been  discovered, 
the  decomposition  of  which,  when  existing  as  a  permanent  gas 
over  mercury,  may,  as  is  well  known,  be  effected  by  subjectmg 
it  to  a  long  continued  succession  of  electrical  sparks,  or  of  dis-. 
charges  from  a  Leyden  jar.  This  method,  originally  discovered 
by  Dr.  Priestley,  has  been  employed  by  the  late  Count  Ber- 
thollet,  by  Sir  H.  Davy,  by  Mr.  Dalton,  and  by  myself,  with  a 
view  to  the  accurate  analysis  of  the  gas.  The  process,  how- 
ever, being  one  into  which  sources  of  error  may  easily  be  in- 
troduced, there  is  not  so  perfect  an  agreement,  as  mignt  have 
been  wished,  among  the  results  of  different  observers.  Without 
entering  into  a  detail  of  these  discrepancies,  or  a  statement  of 
their  causett,  it  may  be  Hufficient  to  observe  that  the  view  of 
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the  CQDsdtutioQ  of  ammonia,  takea  by  M.  Qay-LuBsac,  repre- 
sents it  as  consisting  of  1  volume  of  nitrogen  and  3  volumes 
of  hydrogen  condensed  into  the  space  of  2  volames. 

In  order  to  satisfy  myself  on  u.  point,  the  determination  of 
which  is  so  essential  to  a  just  yievr  of  the  atomic  constitution 
of  the  compounds  of  nitrogen,  I  have  lately  made  fresh  expe- 
riments on  the  decomposition  of  ammonia  by  electricity,  using 
every  precaution  that  occurred  to  me  as  iikely  to  insure  the 
accuracy  of  the  results.  The  gaa  was  collected  over  recenUy 
boiled  and  dry  mercnry,  and  was  transferred  for  decomposition 
into  graduated  tubes,  filled  with  mercury,  which  had  been 
beatea  in  the  same  tubes  and  still  remained  hot.  To  prevent 
any  ammoniacal  gas  from  lodging  beneath  the  surface  of  the 
quicksilver  in  the  tube,  the' flame  of  a  spirit  lamp  was  passed 
slowly  along  the  part  containing  mercury,  a  precaution  which 
was  shown  not  to  have  been  unnecessary  by  the  ascent  of  a 
few  bubbles  of  gas. 

In  four  experiments,  conducted  with  a  degree  of  caution,  to 
which  I  am  not  aware  that  any  thing  could  have  been  added, 
the  volume  of  the  ammoniacal  gas  was  fully  doubled.  In  the 
first,  44  measures  became  88  +  ;  in  the  second,  157  became 
320 ;  in  the  third,  60  became  122 ;  and  in  the  fourth,  120  be- 
came 240.  The  evolved  gases,  carefully  analyzed  by  combus- 
tion with  oxygen,  were  found  in  each  case  to  consist  of  1  vo- 
lume of  nitrogen  and  3  volumes  of  hydrogen.  I  repeated,  also, 
with  the  greatest  attention,  a  process  for  analyzing  anunonia, 
which,  with  various  other  methods  capable  of  being  more 
quickly  executed  than  that  of  electrical  analysis,  I  have  de- 
scribed in  the  Philosophical  Transactions  for  1809.  It  consists 
in  firing,  by  the  electric  spark,  a  mixture  of  the  alkaline  gas 
with  nitrous  oxide,  the  latter  being  employed  in  rather  less 
proportion  than  would  be  necessary  for  perfect  decomposition, 
in  order  to  prevent  the  formation  of  nitrous  acid  vapour,  which 
is  always  generated  when  the  nitrous  oxide  is  in  excess.  For 
example,  10  measures  of  ammonia  were  deflagrated  with  12  or 
13  of  nitrous  oxide,  the  full  proportion  of  the  latter  being,  if 
pure,  15  measures.  All  the  oxygen  of  the  nitrous  oxide  was 
transferred  to  the  hydrogen  of  the  ammonia,  water  was  formed, 
and  the  whole  nitrogen  of  both  gases  remained  as  the  aeriform 
product,  mixed  with  a  small  quantity  of  hydrogen  gas,  for  the 
combustion  of  which  the  nitrous  oxide  had  not  supphed  suffi- 
cient oxygen.  This  quantity  of  hydrogen  being  too  small  to 
form  a  combustible  mixture,  it  was  necessary  to  make  an  addi- 
tion of  that  gas,  and  to  employ,  for  the  second  combustion, 
more  oxygen  than  was  requisite  to  saturate  the  hydrogen  added. 
The  quantity  of  hydrogen,  originally  in  the  mixture,  was  thus 
easily  determined,  and,  when  added  to  the  volume  of  pure  ni- 
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trouff  oiide  expended,  the  sum  expressed  the  whole  hydrogen 
of  the  alkali. 

In  this  more  ButDinary  method  of  analysis,  results  were  ob- 
tained, which  fully  confinned  those  established  by  electrical 
agency,  all  concurring  to  prove  that  ammonia  affords,  by  de- 
composittoD,  a  quantity  of  nitrogen  and  hydrogen  gases  equi- 
valent to  twice  its  volume,  and  consisting  of  I  Touime  of  ni- 
trogen and  3  Of  hydrogen.  To  preserve,  however,  an  agree- 
ment between  the  theory  of  volumes  and  that  of  atoms,  )t  is 
necessary  rather  to  view  ammonia  as  constituted  of  2  volumes 
of  nitrogen  and  6  of  hydrogen.  For  since  2  volumes  of  hy- 
drogen unite  with  1  of  oxygen  to  form  water,  every  ultimate 
volume  of  hydrogen,  {on  the  supposition  that  water  is  consti- 
tuted of  an  atom  of  each  of  its  elements)  must,  tike  the  ulti- 
lliate  volume  of  nitrogen,  be  double  that  of  oxygen.  Two 
appreciable  volumes  of  nitrogen,  and  two  of  hvdrogen,  will 
contain  then  the  same  number  of  ultimate  particles  or  atoms, 
and  multiples  of  2  in  volume  of  either  gas,  will  be  multiples  of 
the  numbers  of  single  atoms  of  hydrogen  or  nitrogen.  It  must' 
be  acknowledged  to  be  remarkable  that  the  only  known  com- 
pound of  nitrogen  and  hydrogen  should,  according  to  this  view, 
be  constituted  of  one  atom  of  the  former  element  and  three  of 
the  latter ;  and  that,  during  the  decomposition  of  ammonia  by 
electricity,  those  elements,  disunited  from  each  other,  should 
not  recombine  in  new  proportions,  as  happens  to  the  elements 
constituting  the  aeriform  compounds  of  nitrogen  and  oxygen, 
when  subjected  to  the  same  decomposing  influence. 


Article  VII. 

Reply  to  Mr.  Daniell. 
(To  the  Editors  of  the  Armahof  Pkilosopki/.') 
GENTLEMEN,  Qel.  15, 1824. 

Mr.  Daniell  having  replied  to  my  remarks  on  a  part  of 
his  work,  I  hope  you  will  give  a  place  to  what  follows : 

In  Mr.  D's  first  quotation  he  might  have  put  the  words  "  other 
circumstances  being  alike,"  in  italics,  the  scope  of  my  paper 
plainly  showing  that  no  effect  of  heat,  except  that  of  dilating 
the  tube  and  its  contents,  was  to  be  matter  of  discussion  in  as 
fer  as  he  was  concerned.  This  restriction  being  now  accurately 
understood,  I  proceed. 

In  the  matter  at  issue  between  us,  I  must  take  the  liberty  of 
Saying,  that  Mr.  D.'s  reply  is  totally  incomprehensible  and  irre- 
levant. Mr.  D,  is  the  firat  who  ever  used  the  fraction  of  the 
apparent  dilatation  of  mercury  for  correcting  the  observed 
height  of  the  barometer;  and  since  all  writers,  without  except 
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tion,  have  taken  the  absoiute  qnantity  as  the  ibntidation  of  the 
requisite  correction,  it  is  needless  here  to  name  individuaia  who 
sanction  the  practice.  There  is  really  no  imagiaable  case  in 
vhich  any  other  fraction  can  be  applied,  as  it,  and  it  alone, 
indicates  that  alteration  in  the  speomc  gravity  of  the  mercury^ 
from  which  solely  the  necessity  arises  for  the  correction  lu 
question. 

It  would  seem  that  Mr.  D.  confuses  the  nature  of  thermome- 
tric  dilatation,  with  that  which  takes  place  in  the  barometer : 
perhaps  he  has  not  duly  reflected  that  the  Huid  in  the  one  in- 
strument is  isolated,  and  in  quantity  definite,  whereas  the  ba- 
rometric tube  beiflg  an  open  vessel,  allows  the  mercury  to  have 
free  egress  and  ingress,  whether  these  motions  are  caused  by 
chaiige  of  temperature  or  pressure  of  the  atmosphere. 

^Vere  a  column  of  mercury  contMned  in  a  tube  closed  at  the 
lower  end,  then  indeed  its  expansion  would  be  expressed  by 
the  fraction  which  Mr.  D.  contends  is  the  pro{>er  one  for  baro- 
nnetric  correction  (gTa^  )*  ^^^  ^'^  would  be  a  thermometer,  the 
action  in  which  depends  on  vicissitudes  of  temperature  alone ; 
not  like  that  in  a  barometer,  which  is  modified,  or  rather  mainly 
produced,  by  a  cause  altogether  different. 

A  case,  however,  shall  be  taken  which  will,  I  presume,  be 
deemed  conclusive.  Suppose  three  barometer  tubes  standing 
in  a  reservoir,  and  filled  alike  with  mercury,  but  that  one  of 
the  tubes  expands  by  heating,  that  another  contracts,  and  that 
the  third  neither  expands  nor  contracts :  no  one  will  pretend  to 
say,  that  if  this  apparatus  be  exposed  to  various  temperatures, 
the  columns  in  alt  will  not  rise  to  precisely  the  same  height ; 
here,  therefore,  as  in  every  other  case,  the  expansion  or  non- 
expansion  of  tubes  may  be  utterly  disregarded. 

Moreover,  as  Mr.  D.  trusts  to  M.  Biot  in  another  matter, 
(of  which  below,)  he  may  like  to  hear  bis  opinion  in  this,  by 
w^  of  argumentum  ad  nominem;  M.  Biot  says,  torn,  i.  p.  w« 
"  Dans  cette  recherche,  il  est  inutile  d'avoir  egard  ^  la  contrac- 
tion du  tube  du  barometre.  Ce  tube  il  est  vrai,  se  resserre 
ausei  par  le  refroidissement ;  maie  sa  largeur  n'inftue  pas  sur  la 
hauteur  de  la  colonoe  du  mercure  soulev^e  par  I'atmosphere," 
and  in  accordance  with  this  decisive  explication,  he  constantty 
nses  the  fraction  of  absolute  dilatation  Trrit  fot  correction  as 
to  temperature  of  the  column. 

There  is  but  one  conceivable  Way  in  which  the  expansion  of 
glass  would  require  to  be  attended  to:  if  the  graduation,  or 
inches  for  measuring  the  height  of  the  column,  were  engraved 
on  a  plate  of  that  material,  then  -^^  (//iX.  k  1^^^^  or  li- 
neal expansion,  becomes  the  compenflating  quantity  for  180 
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degrees  of  difference  of  temperature ;  whence  is  obtained  For 
the  number  of  degrees  which  the  existing  temperature  is  above 
or  below  3'3^,  the  small  fraction  ;  and  not  a  fraction  de- 

rived from  that  of  the  cubic  dilatation  of  glass  ^  ,  the  number 
for  which  Mr.  I),  would  insist,  and  which  is  in  eSect  used  also 
as  one  of  the  elements  in  the  construction  of  Mr.  Rice's  table. 
For  a  scale  on  a  plate  of  glass,  the  correction  would  be  affirm- 
ative for  degrees  above  32°,  and  negative  for  those  below  that 
standard  point,  because  in  the  former  of  these  cases  any  line 
on  the  scale  would  be  in  advance  of  absolute  or  unexpanded 
distance,  and  vice  vers&.  This,  however,  is  contrary  to  what 
Mr.  D.  says,  if  I  have  been  able  rightly  to  conjecture  what  he 
means  by  measuring  upon  a  scale  of  glass. 

As  there  is  someUiing  portentous  in  the  manner  in  which  Mr. 
D.  alludes  to  M.  Biot,  1  shall,  with  due  deference  show  where 
hii  error  lies  ;  to  that  gentleman  truth  will  be  acceptable  from 
whatever  tjuarter  it  may  come. 

In  treating  of  absolute  dilatation  M.  Biot  saye,  "  EUe  est 
plus  forte  que  la  dilatation  apparente,  comme  cela  doit  ^tre," 
but  precipitately  he  adds,  "  puisque  celle-ci  n'est  r^ellemeat 
que  I'exces  de  la  dilatation  propre  du  mercure  sur  celle  du 
verre  ; "  in  one  sense  this  may  be  true,  but  not  in  the  way  M. 
Biot  understood  it,  be  having  made  tliat  a  case  of  addition, 
which  is  one  of  division.  In  the  preceding  page  (51)  this  ap- 
parent dilatation  of  mercury  is  stated  to  be  ^r,  and  it  appears 
from  page  161,  that  ^  is  taken  as  the  cubic  dilataUoa  of  .the 

vessel,  (l_Ll'  =  liss) ;  of  course,  to  find  that  of  the  mer- 
*  V'lual  380/' 

cary  M.  Biot  makes  gf  +  sgi,  =  sjrjj*  Now,  not  to  mention 
an  immaterial  slip  in  this  summation,  the  rule  itself  is  fal- 
lacious, 7  +  V  "  ^°^  ^^^  absolute  dilatation  in  question ; 
v-v  y — J  =  M*  being  the  legitimate  formula,  which,  as  wrfl  as 
its  two  converse  forms,  holds  universally  true.  In  M.  Blot's 
case  therefore  -j^  is  -^^  and  not  T^rg,  the  number  used  in  the 
subsequent  parts  of  his  work.  This  oversight  is  not  exclusively 
M.  Uiot's :  Dulong  and  Petit,  together  with  every  writer  on  the 
subject,  whose  works  I  have  perused,  agree  with  the  most  ex- 

•  Whoerer  cboosn  to  inTHtigsM  this,  irill  perca™  (luE  the  symbols  rroreient  the 
volnmea  it  92°,  u  eaiJi  of  them  plug  unity  don  it  212° ;  ra  m  Mfaer  woi^  tbej  tit 
■erenQy  denominaton  of  the  tracdona  of  the  apparent  dilatuian  of  menuiy,  mi  of 
the  Bbaolnte  diUtadau  of  tbc  vttMlaai  of  merctiry. 
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emplary  uniformity  in  perpetuating  the  error,  Mr.  D,  however, 
seems  "  perfectly  assured  that  tHey  are  fully  competent  to  de- 
fend themselves,  if  they  think  it  worth  while." 

With  regard  to  the  depuratioo  of  mercury,  Mr,  D.  mentioiw 
how  I  may  extend  my  knowledge.  1  am  myself  a  workman, 
although  of  name  too  obscure  perhaps,  ever  to  have  reached 
Mr,  D.'s  ear;  half  a  century,  however,  of  experience  in  the 
habitudes  of  mercury,  has  enabled  me  duly  to  appreciate  all 
available  sources  in  information. 

Surely  Mr.  D.  does  not  imagine  that  any  personal  allusion 
was  intended  by  the  words  mentioned  in  his  concluding  para- 
graph ;  they  were  used  merely  in  odium  philosophorum,  and  still 
must  I  be  permitted  to  think  the  expression  most  appropriate. 
Bven  at  this  hour  no  one  knows  with  certainty  whether  mercury 
expands  ^  or  ^,  and  in  choosing  a  number  each  must.be 
guided  by  vague  predilection. 

Hoping,  however,  that  Mr.  Daniell  and  1  part  good  friends,  I 
promise,  in  the  event  of  bis  coming  to  take  the  altitudes  of  lie 
Grampian  range  near  which  I  reside,  that  he  shall  be  shown 
how  to  detect  the  most  minute  impurity  existing  in  mercury,  by 
inspection  of  a  single  drop  of  that  metal.  X. 


Article  VIII. 


On  the  Advantages,  ike  *Inconvemence$,  and  the-  Comparative 
Danger  of  High,  Mean,  and  Low  Pressure  Steam  Engines. 
(Extracted  from  the  Report  to  the  French  Institute,  by  MM. 
Laplace,  Prony,  Amp£;re,  Girard,  and  Dupin.) 

The  subject  resolves  itself  into  the  two  following  questions  : 

1.  What  are  the  relative  advantages  of  mean  and  high  pres- 
snre  steam  engines  ?  and 

2.  What  is  tbe  danger  that  attends  them  ? 

FiBST  Part. —  Comparative  Advantages  of  High  Prature 
Engines. 
Amongst  the  advantages  of  high  pressure  engines,  that  of 
occupying  the  least  possible  space  must  be  enumerated,  and 
will  be  the  more  important,  as  the  space  for  their  erection  is 
more  confined,  or  the  ground  more  valuable  :  where  manufac- 
tories, and  private  houses,  are  so  crowded  together  that  each 
establishment  can  obtain  but  a  very  limited  space,  and  great 

[tower  is  at  the  same  time  necessary,  this  advantage  is  particu- 
arly  felt;  and  it  is  no  less  important  in  the  iotenor  of^  mines, 
for  the  same  reason. 
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A  second  ftdmntage  of  high  {ireBBure  engines,  and  one  that 
is  even  grester  than  ths  former,  is  the  economy  of  fuel  which 
results  from  the  effects  of  a  hi^  temperature.  This  will  bs 
readily  grantedj  when  it  is  stated  that  tne  repairs  and  expenses 
of  the  steam-engines  employed  in  draining  a  single  large  coal- 
mine in  England,  amount  annually  to  the  sum  of  25,500/. 

On  ^is  account  several  large  proprietors  of  copper  and  tin 
mines,  in  Comwatt,  adapted  machinery  to  their  engines,  in 
181 1,  by  which  an  account  is  regularly  kept  of  the  work  which 
they  perform ;  and,  from  the  results  of  these  experiments,  con- 
ducted on  the  largest  scale,  the  comparative  effect  of  the  dif- 
f«eat  kinds  of  engines  has  been  ascertained  for  more  than  tea 
years. 

In  (he  month  of  August,  1818,  the  Cornish  steam-engines 
raised  15,760,000  lbs.  one  foot  high,  for  each  bushel  of  coals 
consumed. 

From  December  of  the  same  year,  the  improvements  were  b6 
material,  either  in  the  management  of  the  engines,  or  in  some 
of  their  parts,  that  the  mean  total  product  was  increased  to 
17,075,000  lbs. 

By  a  series  of  similar  improvements,  and  by  the  construction 
of  new  and  more  perfect  engines,  the  product  was. 
In  December,  1812,  18,200,000  Iba. 

1814,  19,784,000  , 

, 1815,  20,766,000 

and  since  1815,  the  product  is  even  still  larger,  in  conse- 
quence of  the  improvements  that  have  been  made  in  the  con- 
Btruction  of  the  fire  places,  and  boilars,  and  in  short  in  every 
part  of  the  machinery. 

At  the  present  day,  it  is  calculated  that  Watt's  improved 
steam-engines  raise  more  than  30,000,000  lbs.  of  water  one  foot 
high,  by  the  consumption  of  one  bushel  of  coals. 

By  vie  side  of  this  augmentation  we  must  place  that 
which  results  from  the  employment  of  Woolfe's  steam-«ngine3, 
which,  as  is  well  known,  are  condensing  engines,  and  work 
with  a  pressure  intermediate  between  that  of  the  high  and  the 
low  pressure  engines. 

Such  a  machine,  with  a  double  cylinder,  has  been  constructed 
for  the  mine  Whealvor,  in  Cornwall ;  the  diameter  of  the  laige 
cylinder  is  53  inches,  and  that  of  the  small  one  5'3  inches. 
This  engine  has  raised  49,980,822  Ihs.  one  foot  high,  by  one 
bushel  of  coats,  whilst  the  mean  product  of  the  other  engines 
was  only  20,479,350  lbs.  raised  to  the  same  height. 

la  1815  the  mean  product  of  two  of  Woolfe's  engines  wag 
46,265,250  lbs. 

One  of  the  inconveniences  attending  engines  of  mean  and 
high  pressure,  is  loss  of  power  by  the  wear  of  the  more  ddicate 
parts  of  their  structure,  aad  the  consequent  loss  of  ateam ;  at 
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the  same  time  it  must  be  admitted  that  the  improvementB  in  the 
construction  of  the  steam  vessels  have  matenally  lessened  this 
serious  evil. 

'  The  preceding  statements  respecting  the  Cornish  steam- 
cn;r)nes,  is  taken  from  the  reports  pubhsned  by  Dr.  Tilloch,  in 
the  Philosophical  Maeazine;  and  the  more  recent  En^sli  En- 
cyclopffidias  contirm  the  facts  which  have  been  stated. 

Experiments  made  in  France  support  the  truth  of  these  re- 
porU.  MM,  Girard  and  Prony  have  made  separate  compara- 
tive experiments  on  the  power  of  low  pressure  engines,  and  the 
condensing  engines  of  mean  pressure  on  Woolfe  s  system,  as 
improved  by  Edwards.  They  find  that  the  latter  deserves  the 
preference,  as  to  economy  of  fuel,  though  their  results  do  not 
exactly  agree  as  to  the  extent  of  the  saving  in  this  respect ; 
their  conclusions,  however,  tend  to  the  same  end,  and  their  dis- 
crepancies are  referable  to  particular  circumstances. 

Instead  of  estimating  the  power  of  a  steam-engine  by  assum- 
ing the  vague  and  ill- defined  power  of  a  horse  as  unity,  it  would 
be  better  to  assume  a  given  weight,  raised  to  a  given  height  in 
a  given  time  ;  as  100  weight  raised  one  yard  in  a  second,  which 
might  be  called  a  power.  The  working  force  of  the  engine 
would  thus  be  indicated  by  the  number  of  powers  it  is  equal  to, 
which  may  easily  be  ascertained  by  loatfmg  the  piston  with  a 
sufficient  determmate  weight,  and  marking  the  space  it  passes 
through,  BO  loaded,  in  one  second  of  time. 

The  tension  of  the  vapour  being  measured  by  its  relation  to 
-  the  pressure  of  the  atmosphere,  taken  as  unity,  it  must  always 
be  referred  to  the  standard  barometrical  pressure  of  30  inches, 
and  the  temperature  of  32°. 

According  to  the  preceding  details,  it  may  be  assumed  as 
incontestable,  that  it  is  most  economical  to  employ  steam  at 
such  a  temperature,  that  its  tension  shall  be  equiu  to  that  of 
several  atmospheres  ;  hut  it  is  not  so  easy  to  decide  to  what 
ex^ct  tension  it  should  be  raised  ;  or  what  is  the  mathematical 
law  which  expresses  the  product  of  steam-engines'  powers  in 
the  function  of  the  temperature,  and  the  tension  resulting 
from  it. 

"  We  have  hitherto,"  says  the  report,  "  compared  low  pres- 
sure engines  only  with  those  of  mean  pressure ;  we  now  proceed 
to  compare  them  with  high  pressure  engines,  which,  as  is  well 
known,  act  without  condensation  of  the  vapour. 

Mr.  Trevithick,  in  England,  and  Mr.  Oliver  Evans,  in  Ame- 
rica, are  the  persons  who  first  made  high  pressure  engines. 

In  1814  Mr.  Trevithick  exported  to  Peru  nine  of  these 
engines,  for  tlie  purpose  of  clearing  the  mines  of  water,  from 
the  accumulation  of  which  many  of  the  richest  had  been  aban- 
doned :  so  effectuul  were  the  engines,  that  the  treasurer  of  the 
province  proposed  to  erect  a  silver  status  to  Mr.  Trevithick,  as 
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ft  meiooml  of  the  gratitude  of  the  new  world,  for  the  tervices 
he  had  rendered  it.  * 

Id  Philadelphia,  the  saving  io  fuel  by  the  substitution  of  ooe 
of  Evans's  high  pressure  engines  for  the  low  pressure  one  pre- 
viously employed,  umouuted  tp  about  1250/.  per  annum.  This 
engine  raises  20,(>00  tons  (toimeaux)  of  water,  about  98  feet  in 
height,  eveiy  24  hours,  and  cposumes  about  1535  cubic  feet  of 
wood  per  diem.  The  prime  cost  of  the  machine  was  rather 
more  than  5000/. ;  whereas,  acuordiDg  to  M.  Marestier,  a  low 
pressure  engine,  of  equal  power,  wouW  cost  considerably  more 
than  8000/. 

Eraos's  engines  work  with  a  pressure  of  from  eight  to  ten 
atmospheres ;  several  of  them  have  been  constructed  in  Ame- 
rica; and  in  1814  the  Congress  of  tbe  United  States  extended 
-Mr.  Evans's  patent  10  years  beyond  the  usual  period,  as  an 
acknowledgment,  on  the  part  of  the  republic,  of  the  benefit  his 
inveatioQ  has  conferred  on  his  country,  A  similar  extensioa 
wae  granted  in  England,  to  Messrs.  Boulton  and  Watt,  for 
their  condensing  engines. 

"  More  lately  Mr.  Perkins,  an  American,  well  known  by  hia 
ingeuious  processes  for  employing  steel  plates  instead  of  copper 
in  engraving,  has  surpassed  all  his  predecessors  by  the  boldness 
of  his  conceptions.  He  employs,  tor  his  moving  powers,  steam 
under  a  pressure  of  more  than  30  atmospheres,  and  apparently 
with  great  advantage, 

"  With  respect  to  economy  of  fuel,  we  must,  therefore,  con- 
sider the  high  pressure  engines,  hitherto  constructed,  as  not 
having  attained  the  maximum.  The  use  of  condensed  steam  is 
yet  in  its  infancy;  and,  notwithstanding  the  services  it  has 
already  rendered  ua,  we  must  consider  them  as  far  below  what 
may  still  be  expected,  when  we  shall  bo  more  capable  of  avaiU 
ing  ourselves  of  the  full  beneht  of  its  effects." 

Second  Paet. — Measures  of  Safely. 

Habit  reconciles  us  to  danger.  Hundreds  of  sailors  perish 
annually  by  the  power  of  the  wind  on  the  saibs  of  our  ships,  end 
we  think  nothing;  of  it,  because  we  are  become  famihar  to  that 
mode  of  navigation.  But  if  a  steam-boat  be  blown  up,  or  burnt, 
the  accident  is  reported  in  the  public  prints  to  every  comer  of 
the  world ;  the  alarm  is  given,  and  that  is  looked  upon  as  the 
most  dangerous  of  alt  mechanical  powers,  which  perhaps  is  the 
■least  so  in  the  common  course  of  navigation,  and  especially  on 
nearing  the  land.  - 

But  destruction  in  some  shapes  is  more  appalhug  to  the  ima- 
gination than  in  others.  Death  from  explosions,  accompanied 
with  noise  and  confusion,  seems  more  horrible  than  when  it 
cornea  in  a  more  tr^iquil  ibrm ;  and  in  all  our  discussions  on 
the  reiativa  dangers  of  difisrent  uachines,  wfl  should  divest 
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tliemof  tiiose  accessary  ciccumstances,  whrch' frequently  pro- 
duce tlis  greatest  effect  oq  the  minds  of  the  vulgar  aod  ill- 
iuformed. 

Whenever  man  acoumQlates  natural  powers  to  effect  certain 
piirpoees,  they  may,  by  mischance,  be  diverted  from  their  proper 
courses,  and  become  the  cause  of  serious  accidents;  and  no 
machine,  by  which  those  powers  are  concentrated,  waa  ever 
oODstructed  that  has  not  its  peculiar  dangers. 

To  wish  to  employ  only  such  machines  as  might  be  secure 
from  the  consequences  of  want  of  skill,  imprudence)  and  rash* 
ness,  were  to  wish  to  deprive  ourselves  of  the  happiest  fniiU 
of  human  skill  and  industry ;  at  the  same  time  it  were  a  culpa^ 
ble  neglect  to  suffer  any  man,  for  the  sake  of  attaining  an  end 
of  secondary  importance,  to  employ  means  which  might  obvi- 
ously endanger  the  lives  and  property  of  his  neighbours.  la 
such  a  case,  public  authority  has  a  right  to  interfere,  and  exer- 
cise a  beneficial  and  protecting  influence. 

Does  this  observation  ap[4y  to  8team-«ngines  in  general,  or 
only  to  8  particular  class  ?  Should  th«  use  of  high  aod  mean 
pressure  engines  be  restricted  to  certain  situations  ? 

The  British  Parliament  has  lately  taken  this  subject  into 
serious  consideration,  and  has  adopted  most  of  the  precautions 
recommended  by  a  Committee  of  the  House  of  Commons, 
appointed  to  inquire  minutely  into  it,  particularly  with  the  view 
of  obviating  the  dangers  to  which  steam  passage-boats  ara 
liable  from  ul-constructed  machinery,  carelessness,  or  misma- 
nagement. The  Committee  particularly  recommended,  that  the 
boilers  of  the  steam-engines  shall  be  made  of  wrought  iron  or 
copper,  and  furnished  with  safety  valves,  of  proper  size  and 
form,  one  of  which  shall  he  so  secured  as  to  be  inaccessible  to 
the  workman  who  has  charge  of  the  engine :  it  also  recom- 
mends that  this  valve  shall  be  loaded  only  with  such  a  weight 
that  the  pressure  shall  never  exceed  one-third  of  that,  which 
the  boiler  has  been  found,  by  actual  trial,  to  be  capable  of 
supporting  without  bursting,  or  one-sixth  of  its  calculated 
strength ;  and  that  any  person  oveiloading  the  valve  shall  be 
liable  to  punishment. 

Although  the  British  Legislature  has  not  forbidden  the  use 
of  high  pressure  steam-engines,  either  in  passage>boata  or  ma- 
nufactories, the  preference  has  been  given,  especially  for  boats, 
to  low  pressure  engines ;  and  much  prejudice  has  been  excited 
against  the  former  from  deplorable  accidents  which  have  occur- 
red in  America,  in  Eoglano,  and  France.  Mr.  Evaaa,  however, 
according  to  Mr.  Marestier,  has  defied  his  opponents  to  produce 
a  single  instance  of  the  explosion  of  one  of  his  engines,  althou^ 
they  work  with  a  pressure  of  10  atmospheres. 

But  serious   accidents  are   not  confined   to   high  pressure 

engines — they  have  happened  with  those  of  low  pressure,  t^oUi 
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in  England  and  America ;   and  more  than  once,   explosioi 
occasioned  by  the  latter  have  been  attributed  to  the  former. 

An  account  is  given  by  Mr.  Stevenson,  in  the  Edinburgh 
Philosophical  Journal,*  of  a  dreadful  explosion  which  oc- 
curred near  Edinburgh,  of  a  high  pressure  steam  boiler ;  and  in 
France  accidents  have  happened  both  with  low,  mean,  and  high 
pressure  engines,  which  require  our  particular  attention. 

Explosions,  which  have  cost  many  persons  their  lives,  have 
happened  with  what  are  called  low  pressure  engines,  but  which 
in  reality  cease  to  be  such  whenever  the  fire  is  strongly  urged, 
and  the  escape  of  the  condensed  steam  prevented,  either  by  the 
accidental  derangement  of  the  safety  valves,  or  by  its  being 
purposely  overloaded.  Amongst  others,  we  may  mention  the 
deplorable  accident  which  happened  at  Creusot,  by  which 
many  individuals  were  killed,  by  the  bursting  of  the  boiler  of  a 
/oto  prewM  re  engine.  Let  us  turn  to  the  other  engines,  AtPeronne 
the  oalance  beam  of  an  English  high  pressure  engine  having 
broken,  the  steam  in  the  cylinder  drove  up  the  piston  and  its 
rod  through  the  planks  and  roof  of  the  buildiug  in  which  it  was 
placed  ;  but  no  person  was  killed  or  hurt. 

At  Paris  the  lower  part  of  the  boiler  of  a  mean  pressure 
engine  having  split,  the  water  flowed  into  the  tire-place,  and 
put  out  the  fire  ;  the  walls  of  the  furnace  were  not  even  shaken, 
and  no  noise  was  heard  except  that  of  the  rupture  of  the  boiler. 
A  similar  accident  occurred  about  three  years  since  in  another 
eatabhshment,  unattended  by  any  more  serious  consequences. 

But  at  Essonne  a  more  serious  accident  happened  lately  with 
a  mean  pressure  engine,  the  boiler  of  which  had  been  cast  at  a 
foundry  not  calculated  for  such  work  ;  and  it  has  been  satis- 
factorily proved,  that  the  mischief  was  occasioned  solely  by  the 
clumsy  construction  of  the  boiler,  and  the  faulty  mauoer  in 
which  its  parts  were  put  together. 

It  results,  from  all  the  details  which  we  have  collected,  that 
no  mean  or  high  pressure  steam  boiler,  constructed  in  any 
regular  establishment  in  France,  has  ever  met  with  an  explo- 
sion ;  although  they  are  more  numerous  than  those  imported 
from  foreign  countnes.  During  the  last  year  36  of  these  en- 
gines have  been  made  in  one  manufactory  at  Paris,  and  a  still 
greater  number  are  making  in  the  present  year;  and  the  more 
they  are  used  the  more  they  are  approved  of.  Since  1815  more 
than  120  mean  and  high  pressure  engines  have  been  made  in 
the  French  manufactones. 

Since  1815,  32  mean  pressure  engines  have  been  sent  to 
St.  Quentin,  from  one  manufactory  at  Paris  ;  and  the  purchas- 
ers are  universally  well  satisfied  with  the  service  they  perform. 

'  Vol.  T.  p.  \*^.    Tlii«  bffllet  Tu  erected  for  Ixniing  the  NQli  of  the  Lochiin  Dia- 

tillery,  by  Mgh-  preasnre  attmm. — C. 
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It  became  important  to  ascertain  if  the  safety  of  the  French 
engines,  from  their  introduction  to  tlie  present  time,'  be  merely 
owing  to  chance,  or  if  it  be  the  necessary  consequence  of  mul- 
tiplied precautions  in  their  manufacture,  and  the  previous  trials 
to  which  the  boilers  are  submitted.  On  this  point  the  following 
information  has  been  obtained  respecting  the  cast  iron  boilers, 
which  are  considered  as  the  most  unsafe. 

The  mean-pressure,  condensing  engines,  on  Woolf's  con- 
struction, are  those  which  are  made  in  the  principal  manufactory 
in  France.  With  these  engines  the  pressure  may  be  varied 
from  that  of  one  atmosphere  to  two  and  a  half,  or  three  atmo- 
spheres, and  is  indicated  by  a  mercurial  gauge. 

The  true  boiler  and  boiling  pipes  in  Woolf's  engines  (which 
must  not  be  confounded)  are  made  of  the  purest  cast  iron.  The 
form  of  the  boiler  is  cylindrical,  its  axis  being  horizontal.  ■ 

The  thickness  of  the  boilers  and  boihng  pipes  of  lai^e  and 
small  steam-engines,  varies  frota  about  an  inch  and  a  quarter 
to  an  inch  and  three  quarters.  The  diameter  of  the  boiling 
pipes  is  much  less  than  that  of  the  boiler ;  for  small  engines  it 
IS  less  than  half,  for  large  engines  less  Ihan  one-third  of  the 
diameter  of  the  boiler. 

The  axes  of  the  boiling  pipes  are  parallel  to  the  axis  of  the 
boiler ;  they  are  placed  below  it,  and  immediately  over  the  fire- 
place, in  such  a  way  that  the  flame  is  in  contact  with  the  pipes 
only.    ,         . 

As  the  boiler  is  less  exposed  to  the  fire  than  the  pipes,  it  is 
less  subject  to  injury  from  its  action ;  and  if  any  part  give  way 
from  that  cause,  it  ie  the  lower  part  of  the  pipes  and  not  the 
boiler;  the  consequence  of  which  is  the  inundation  of  the  fire- 
place, and  extinction  of  the  fire,  as  happened  in  one  of  the 
accidents  mentioned  above. 

The  parts  of  the  engine  are  united  with  every  possible  atten- 
tion  to  strength,  and  to  closeness  at  the  joints,  so  that  there 
may  be  no  loss  of  power  from  the  escape  of  steam. 

Before  the  pipes  and  boiler  are  used,  they  are  separately 
submitted,  by  a  hydraulic  press,  to  five  times  the  pressure  that 
they  will  have  to  support  when  the  engine  is  at  work. 

Before  any  conclusions  are  drawn  trom  the  preceding  facts 
and  observations,  it  may  be  well  briefly  to  recapitulate  them. 

High-pressure  steam-engines  are  employed  with  most  advan- 
tage. 

1st,  Because  the  greater  the  compression  of  the  steam,  the 
less  is  the  space  the  engine  occupies. 

'M.  Because  it  produces  an  equal  power  to  that  of  a  low- 
pressure  engine,  with  a  smaller  quantity  of  fuel. 

But  they  are  considered  as  more  dangerous  than  low-pressure 
engines.     Nevertheless  engines  may  be  constructed,  with  which 
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caplouoDS,  if  not  absolutely  imposBible,  are  at  least  extremfely 
rare ;  and  with  which  not  a  single  instance  of  an  explosioii  has 
occurred  in  France,  since  they  have  been  used  in  that  country. 

Such  are  the  meao-preBsure  engines,  of  three  or  four  atmo- 
spheres, made  in  France,  on  Wooife's  construction,  as  improTcd 
by  Edwards,  with  boilers  four  or  five  times  stronger  than  can 
be  burst  by  the  force  of  the  steam  which  they  have  to  resist. 

Such  also  are  the  high-pressure  engines  of  10  atmospheres, 
constructed  on  the  plan  of  Oliver  Evans,  of  the  United  States 
of  America.  With  these  engines  the  boiler  is  capable  of  resist- 
ing ten  times  the  force  it  is  daily  subjected  to. 

But  engines  constructed  with  less  care,  or  managed  with  less 
prudence,  have  occasioned  dreadful  accidents,  especially  in 
Great  Britain. 

In  France  only  one  accident  has  ever  happened,  by  which 
any  lives  were  lost,  which  were  those  of  two  individuals  engaged 
in  the  service  of  the  engine ;  and  not  one  single  instance  dbm 
occurred  in  that  country,  in  which  any  damage  has  been  sus- 
tained by  any  individuals,  from  the  explosion  of  a  steam-engine 
on  the  adjoining  premisses. 

Although  it  appears,  from  the  preceding  statement,  that  no 
one  in  the  neighbourhood  of  a  steam-engine,  in  France,  has 
ever  suffered  either  in  his  person  or  property  from  any  explo- 
sion, yet  the  impoBsibility  of  such  consequences  has  not  been 
proved ;  and  the  Dare  apprehension  of  the  danger  is  a  resl  evil, 
attendant  on  the  erection  of  a  mean  or  high-pressure  steam- 
engine  in  the  neighbourhood  of  a  dwelling-house.  To  reduce 
that  apprehension  as  much  as  possible  the  Allowing  preoautions 
should  be  adopted. 

1.  Every  steam-engine  boiler  should  be  furnished  with  two 
safety  valves,  one  of  them  inaccessable  to  the  workman  who 
attends  the  engine,  the  other  under  his  command,  in  order 
that  he  may  be  able  to  diminish  the  pressure  on  it,  as  occasion 
may  require.  If  he  attempt  to  overload  this  valve,  it  will  have 
no  effect,  since  the  steam  will  find  vent  through  the  other, 
which  is  out  of  his  reach. 

The  reporter,  M.  Dupin,  suggests  in  this  place,  that  if  any 
apprehension  of  daneer  be  entertained,  from  the  possibihty  of 
the  inaccessable  vtJve  becoming  fixed  by  rust,  or  negligence, 
it  may  be  obviated,  by  fixing  in  the  upper  part  of  the  boiler  two 
plugs  of  fusible  metal,  formed  of  such  an  alloy,  as  to  melt  at  a 
few  degrees  above  the  working  temperature  of  the  steam.  One 
of  these  plugs  is  to  be  considerably  larger  than  the  other,  and 
t-o  be  made  of  a  rather  less  fusible  alloy,  so  that  if  the  steam 
does  not  escape  with  sufficient  rapidity  on  the  fusion  of  the 
smaller,  it  may  have  ainple  room  to  ny  off,  as  soon  as  the 
lai^er  baa  given  way.     The  temperature,  at  which  the  lewt 
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foeible  ftlloy  mdU,  most  of  coaree  b«  considerably  below  that 
at  vrhich  the  inerftased  elasticity  of  tbe  steam  would  esdaUger 
the  safety  of  the  boiler. 

2.  All  the  boilers  shotild  be  proved  by  being  submitted,  by 
means  of  the  hydraalio  press,  to  four  or  fire  times  the  working- 
pressare,  for  engines^  that  work  with  a  pressure  of  from  tw6  to  ■ 
ibur  atmospheres.  Beyond  that  term  the  proof  pressure  sboalel- 
aa  much  exceed  the  working  pressure,  as  the  latter  e?toee~ds  the 
simple  pressure  of  the  atmosphere. 

3.  Every  steam^ngine  maker  should  bd  obliceld  to  make^ 
known  his  method  of  proving  the  boilers,  as  well  as  whatever 
may  guarantee  the  solidity  ana  safety  of  his  engines,  especially 
as  regards  the  boiler  and  its  appendages.  He  should  also  de- 
clare this  working  pressure,  estimated  by  the  number  of  atmo- 
spheres, or  in  pounds,  on  each  square  inch  of  surface  exposed 
to  the  action  of  the  steam. 

4.  For  further  security,  the  boilers  of  very  powerful  engines, 
when  near  a  dwelling-house,  may  be  surrounded  by  a  thick  wal), 
at  the  distance  of  between  three  and  four  feet  from  the  boiler, 
and  at  least  as  far  from  the  party  wail  of  the  adjoining  house. 

Lastly,  if  an  exact  account  were  taken,  and  published  by  the 
proper  authorities,  of  all  accidents  that  happen  to  steam- 
engines  of  every  kind,  minutely  detailing  both  the  causes  and 
efiects  of  such  accidents,  with  the  names  of  the  proprietors, 
and  the  makers  of  the  engines,  it  would  mainly  tend  to  render 
unfreqnent,  though  it  cannot  wholly  obviate  the  evils  that  may 
arise  from  the  use  of  mean  and  high-pressure  engines. 


Ah  Account  of  the  ColumUte  of  Haddam  {Connecticut). 
By  John  Torry,  MD.* 

■  The  history  of  columbium  is  recorded  in  almost  every  work 
on  chemistry  and  mineralogy,  and  is  famibar  to  all  who  have 
made  those  sciences  their  study.  Though  it  is  no-./  twenty  years 
since  Mr,  Hatchett  made  his  interesting  discovery,  the  only 
North  American  specimen  of  columbite  known  until  lately,  was 
the  original  one  in  the  British  Museum,  and  even  the  precise 
locality  of  that  is  not  known.  It  is  said  to  have  been  sent  many 
years  since  by  the  late  GoVemor  Winthrop,  of  Connecticut,  to 
'Sir  Hans  Sloane,  then  President  of  the  Royal  Society;  after 
whose  death  it  was  deposited  in  the  Museum,  where  it  still 
remains.  According  to  a  notice  in  the  eighth  volume  of  the 
New  York  Medical  depository,  the  locality  is  said  to  be  near  a- 

•  Annalg  of  the  Lyceum  of  Natural  HiMory,  New  V<»k. 
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spriag  not  far  from  the  house  of  Oct.  Winthrop,  near  New 
Loudon.  It  has,  however,  been  many  years  soueht  for  without 
success;  and  some  mineralogists  have . doubted  whether  the 
specimen  in  the  British  Museum  was  found  ia  Connecticut,  or 
in  any  part  of  this  country ;  but  tliat  it  was  a  Swedish  specimea 
of  tantalite,  which  had  by  mistake  been  labelled  as  North 
American. 

In  a  collection  of  minerals  which  I  sent  many  years  since  to 
Count  Trolle  WachtmeiBter,  this  diBtiaguished  savant  informed 
me,  that  in  one  of  the  specimens  from  Haddam,  containing 
cymophane,  beryl,  &c.  Prof  Berzelius  had  detected  the  tanta- 
lite, and  that  it  exactly  resembled  that  of  fiubo,  in  Sweden.  A 
notice  of  this  discovery  I  published  in  the  fourth  volume  of  Silli- 
man's  Journal,  but  it  has  been  overlooked  by  Cleavelaod  in  the 
second  edition  of  his  excellent  work,  and  also  by  Phillips,  in  the 
last  edition  of  his  Mineralogy-  As  BOon  as  I.  received  this  inte- 
resting information,  1  careniily  examined  the  one  or  two  speci- 
mens of  the  Haddam  rock  remaining  in  my  poBsession ;  but 
without  finding  the  substance  which  I  supposed  Berzelius 
alluded  to ;  and  since  that  time  until  lately,  I  had  made  no  other 
search  forit,  A  few  weeks  since,  however,  in  examining  some 
s^endid  specimens  of  the  above-mentioned  remarkable  rock, 
presented  to  me  by  Col.  Gibba,  I  observed,  disseminated  through 
one  of  them,  several  small  masses  of  a  blackish  substance,  hav- 
ing the  appearance  of  an  ore  of  manganese.  On  a  more  atten-. 
tive  examination,  it  presented  some  unusual  characters,  and  at 
length  I  discovered  a  considerable  number  of  minute  crystals, 
which  were  evidently  of  tlie  same  mineral  with  the  masses.  It 
occurred  to  me  that  this  was  the  tantalite  of  Beizelius,  and  a 
chemical  examination  of  the  small  portion  of  the  mineral  which 
I  could  sacrifice  for  this  purpose,  left  little  doubt  on  the  subject. 
The  following  is  a  more  particular  description  of  the  mineral.  ■ 

It  occurs  m  small  amorphous  masses,  and  in  minute  crystals, 
disseminated  in  a  granitic  aggregate,  consisting  of  quartz, 
albite,*  talc,  friable  manganesian  garnet,  beryl,  cymophane,  &c. 
The  amorphous  masses,  which  are  probably  very  imperfect  crys- 
tals, are  from  one-fourth  to  half  an  inch  in  diameter,  of  a  greyish 
black  colour,  with  the  surface  always  more  or  less  irised.  It  is 
opaque.  Its  structure  is  imperfectly  foliated.  Its  fracture  is 
somewhat  conchoidal.  It  is  not  magnetic,  either  before  or  after 
being  heated  by  charcoal.  It  is  sufficiently  hard  to  scratch 
glass,  but  not  to  strike  fire  with  steel,  I'he  powder  of  the 
mineral  is  very  dark  brown.  Specific  gravity  5'90.  Before  the 
blowpipe,  it  is  nearly  infusible,   the  smallest  fragment  being 

•  Clenelalidite  of  H.  J.  BrooLe,  £sq.  as  proposed  in  Ihe  last  edition  of  FhLUips'a 
Minenlogr.  Itiiasubject  oTr^trel  that  tbii  DBiaemuat  be^venup  for  tbat  of  albitf, 
the  latter  naving  been  several  jeu«  kince  proposed  by  Hiungei  and  Berzelius  for  ihcse 
vuietica  of  fcld^  baling  a  baie  of  soda. 
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slightly  rounded  on  the  edges.  Borax  dissolves  it  very  slowly^ 
forming  a  pale  yellowish  glass.  The  crystals  are  very  minute, 
being  seldom  greater  in  diameter  than  a  common  pin,  and  oftea 
much  less  ;  yet  many  are  extremely  perfect.  The  greater  num- 
ber of  these  crystals  is  imbedded  in  the  singular  fnable  garnet, 
which. Mr.  Seybert  has  ascertained  to  contain  30  per  cent,  of 
manganese.  In  one  instance,  I  found  them  long,  very  slender, 
and  disposed  in  a  radiating  manner.  They  are  often  grouped, 
or  intersecting,  and  are  very  brittle.  ,  The  form  of  the  crystal  is 
that  of  a  compressed  rectangular  prism,  usually  truncated  on  the 
lateral  edges,  or  a  four-sided  pyramid,  two  sides  of  which  are,  in. 
most,  instances,  unduly  extended.  According  to  Phitlips,  the 
primary  form  of  the  columbite  is  a  right  rectangular  prism.  The 
annexed  figures  represent  two  of  the  crystals  with  the  measure- 
ment of  the  angles  taken  with  the  reflecting  goniometer.  No.  I 
is  the  most  common.  This,  it  will  be  seen,  much  resembles  a 
figure  of  columbite  in  the  third  edition  of  Phillips's  Mineralogy, 
except  in  some  minor  truncations. 


Kg.8- 
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M  on  T 90  00 

T  on  d\  orM  on  d%..  157  00 
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A  small  quantity  of  the  powdered  mineral  was  fused  with  six 
parts  of  potash  and  one  of  borax.  A  mass  of  a  deep  green 
colour  was  obtained.  Muriatic  acid  poured  on  this  left  a  white 
powder,  which,  from  the  small  quantity  of  the  ore  operated  upon, 
could  not  be  particularly  examined,  but  it  ap^ared  to  be  oxide 
of  columhium.  The  muriatic  solution  was  mund  to  contain 
iron  and  manganese.  I  regret  exceedingly  not  having  a  suffi- 
cientquantity  of  the  mineral  to  make  a  complete  analysis,  but 
its  external  characters,  crystalline  form,  and  the  few  chemical 
experiments  1  have  made,  together  with  the  great  probability  of 
the  substance  I  examined  being  the  same  alluded  to  by  Berze- 
lius,  leave  little  doubt  that  it  is  columbite.  Stilt,  I  hope,  by 
examining  a  considerable  number  of  specimens,  to  find  a  suffi- 
cient quantity  of  the  ore  to  undertake  a  detailed  analysis. 

If  I  am  correct  in  my  determination  of  the  Haddam  mineral, 
we  have  a  clue,  perhaps,  to  the  discovery  of  the  lon^loHt  colum- 
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bite.  The  OTiKinal  specimen  is  stud  to  have  been  found  in  New 
Loadon,  whiui  place  is  not  more  than  26  miles  from  Haddam. 
It  is  true  that  the  largest  piece  of  ore  yet  seen  from  the  latter 
locality,  does  not  much  exceed  half  an  inch  in  diameter,  while 
that  in  the  British  Maseum  is  said  to  weigh  several  ounces ;  * 
but  it  is  reasonable  to  expect,  that  when  the  new  locality  is  tho- 
roughly explored,  masses  of  considerable  size  will  be  discovered. 
There  ii  anotber  circumstance  wbich  favours  tbe  opinion  that 
the  mineml  analyzed  by  Mr.  Hatchettis  of  the  same  variety,  and 
from  the  same  locality,  as  that  of  Haddam,  which  is,  the  specific 

fravity  of  tbe  tatter.  The  North  American  colambite  was  found 
y  Dr.  Wollaston  to  be  much  lighter  than  that  of  Sweden ;  th« 
cause  of  which  was  su'miosed  to  be  small  cavities  in  the  former ; 
and  in  confirmation  of  this  opinion,  I  would  mention  that  tbe 
Haddam  columbite,  when  immersed  in  water,  continued  to  give 
out  minute  bubbles  of  air  for  a  considerable  time,  after  which 
the  specibc  gravity  was  much  increased. 


Article  X. 

On  the  Misstalements  in  the  Morning  Chronicle  and  Times  Newi- 
papers  respecting  Sir  Humphry  Davy's  Metliod  of  protecting 
the  Copper  Sheathing  of  Ships  Bottoms, 

In  my  answer  to  an  attack  on  the  originality  of  Sir  Humphry 
Davy's  plan  for  defending  the  copper  Sheathing  of  ships,t  I 
have  said  that  the  defended  metal  is  more  liable  to  become  foul 
from  the  adhesion  of  weeds,  barnacles.  See.  than  the  undefended. 
Such  a  statement  first  appeared  in  a  provincial  paper  about 
June  or  July  last,  and  was  copied  into  some  of  tbe  London  daily 
prints,  fant  I  cannot  bow  recollect  the  names  of  either  the  one 
OF  the  other,  a  circumstance,  however,  of  no  consequence  to  my- 
present  purpose.  Tbe  fact  was  stated  in  positive  terms,  and  I 
was  informed  by  what  I  beheved  to  be  good  authority,  that  it 
was  correct.  1  was  the  less  anxious  to  inquire  more  particularly 
into  it,  because,  even  if  true  to  the  full  extent,  I  felt  convinced 
that  Sir  Humphry  Davy  would  find  no  difficulty  in  obviating  the 
evil,  by  reducing  the  energy  of  the  defensive  action;  and  my 
conviction  on  that  head  rentains  unshaken.  Had  my  inquiries, 
however,  been  more  minute,  I  should  have  been  more  guarded 
in  admitting  the  fact  as  a  general  result ;  for  I  have  since  learned 
that  the  assertion  requires  much  qualification  to  make  it  consist- 
ent with  truth. 

I  do  not  know  whether  or  not  the  passage  in  question  has: 
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given  rise  to  Bevetul  erroneous  statements  which  have  lately 
appeared  ia  some  of  the  London  papers ;  but  the  subject  having 
been  revived,  and  as  it  appears  to  me  in  no  very  laudable  spirit, 
I  am  anxious  at  least  to  do  away  any  false  impressions  that  I 
may  have  uniatentionally  occasioned,  by  putting  our  readers  in 
possession  of  such  facts  as  have  recently  come  to  my  knowledge^ 
Knd  on  the  accuracy  of  which  they  may  rely. 

But,  first,  a  word  or  two  as  to  the  newspaper  assertions!  In 
the  Morning  Chronicle  of  Oct.  10,  an  extract  is  given  from  ft 
weekly  publication,  called  "  The  Chemist,"  which,  after  deny- 
ing to  sir  Humphry  the  merit  of  originahty,  concludes ;  "  There 
is,  however,  a  more  serions  objection  to  the  method  proposed. 
Jt  has  been  tried,  and  it  has  jailed."  This  is  a  short  way  of 
settling  the  question  at  all  events,  and  when  we  are  indiiferent 
whether  the  decision  be  just  or  not,  is,  perhaps,  as  good  HB 
liny  other.  Pretty  much  to  the  same  purpose,  and  perfectly  in 
the  same  spirit,  is  an  article  in  the  Times  newspaper,  Oct.  16, 
on  the  same  subject.  After  stating  Mr.  Muschett's  experiments^ 
it  speaks;  thus  of  Sir  Humphry's : — "  The  experiment  so  far  stic- 
ceeded  as  to  protect  the  copper  from  decay,  but  it  was  soon 
foand  out  that  vessels  covered  on  this  plan  nave  returned  after 
short  voyages  perfectly  foul;  their  bottoms  covered  with  sea 
weeds,  barnacles,  and  other  worms.  The  remedy,  therefore,  is 
worse  than  the  disease."  A  little  further,  we  have  another 
therefore.  "  The  learned  President's  experiments  may,  therefore, 
be  regarded  as  a  failure,  so  far  as  advantage  to  navigation  is 
concerned,  however  useful  they  may  be  to  chemical  sciebce, 
and  however  pleasant  they  may  have  been  to  himself  in  procur- 
ing a  summer  excnrsion  at  the  public  expense  to  the  Noitti  Sei 
and.  the  Baltic." 

Whether  these  and  similar  attempts  to  prejudice  the  public 
nund  against  an  invention  which  there  is  every  reason  to  beUeve 
will  afford  an  efiectual  remedy  for  a  serious  national  evil,  are  to 
be  attributed  to  sheer  ignorance,  or  a  less  venial  origin,  I  know 
not ;  but  whatever  bears  the  impress  of  superior  intelligence,  is 
sure  to  provoke  the  E^pleen  of  mvidious  sciolism.  It  was  so 
with  another  important  discovery  of  Sir  Humphry  Davy's,  for 
even  the  precious  boon  of  safety  to  thousands  could  not  protect 
his  Lamp  from  the  sneers  of  certain  petty  cavillers.  Posterity 
will  be  more  just ! 

Bat  to  the /«c(s,  and  by  their  evidence  let  our  readersjudge 
of  the  accuracy  and  Justice  of  the  newspaper  statements,  and 
the  bold  assertion,  that  the  experiments  have  failed. 

The  two  harbour  boats  which  gave  rise  to  the  original  exag- 
gerated account,  were  purposely  over  defended  by  a  surface  of 
2ino  in  the  proportion  ot  about  l-25th  of  that  of  the  copper,  the 
object  of  those  preliminary  experiments  being  solely  to  ascertain 
the  efficacy  of  the  plan  as  a  preservative  of  the  copper,  without 
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reference  to  (my  ulterior  effects.  These  boats  were  Btationed  in 
Portsmouth  Harbottr,  and  the  copper  remained  bright  for  nearly 
three  months,  when  it  became  conted  with  carbonate  of  lime,  to 
the  rough  surface  of  which,  the  conferva,  always  floating  in  the 
GumaiBr  months  in  Portsmouth  Harbour,  adhered,  and  these 
soon  caught  other  weeds  ;  but  they  were  all  loose,  and  there  were 
neither  barnacles,  nor  any  other  skell-Jish,  nor  any  toorms,  amongst 
them ;  and  it  is  more  than  probable,  that  the  same  weeds  would 
have  adhered  even  to  carbonate  of  copper. 

Except  in  harbour,  there  is  every  reason  to  think  that  carbo- 
nate of  lime  could  not  adhere  to  the  copper,  even  with  excess  of 
protection,  and  the  confervEe  must  have  oeen  washed  offin  a  ship 
at  sea.  Copper,  until  it  is  worn  in  holes,  corrodes  so  fast  that  no 
permanent  surface  remains  to  which  weeds  can  adhere  ;  but 
when  there  are  inequalities  in  the  surface,  they  adhere  readily 
enough  even  to  the  poisonous  oxide  of'^opper,  1  do  not 
believe  that  any  of  the  protectors  placed  upon  sliips  are  in  such 
excess  as  to  occasion  any  deposit,  and  if  they  are  a  little  posi- 
tive, or  nearly  in  equilibrio,  the  whole  surface  remains  smooth, 
and  the  adhesion  of  weed  and  shell-fish  is  prevented.  As  far 
as  the  experiments  hitherto  made  enable  one  to  judge,  the 
requisite  proportion  of  protecting  surface  to  that  of  the  copper 
is  somewhere  between  t4tt  ^id  -rrst  but  even  ^^  will  save  more 
than  half  the  copper  of  the  navy. 

In  reply  to  the  assertion  that  protected  ships  have  returned 
after  short  yoy&^ts  perfectly  foul,  and  the  delicate  insinuation 
litat  Sir  Humphry  Davy  has  been  amusing  himself  by  a  voyage 
to  the  Baltic  at  the  public  expense,  I  subjom  the  following  note 
to  the  Secretary  to  the  Admiralty,  and  ms  answer. 


MY  DEAK  SIR,  Britiih  Muteum,  Oct.  SS,  IBS4. 

You  have  seen,  no  doubt,  a  paragraph  in  the  Times  newspaper 
of  the  1 6th  instant,  stating  "  that  vessels  coppered  on  Sir  Hum- 
phry Davy's  planr  with  protectors  have  returned  after  short 
voyages  perfectly  foul."  In  the  same  paragraph,  it  is  also 
insinuated,  that  Sir  H.  D.'s  late  voyage  to  the  Jialtic  was  made 
at  the  public  expense.  Pray  allow  me  to  ask  you  if  these  state- 
ments, or  either  of  them,  be  correct  or  otherwise  ? 

I  am,  my  dear  Sir,  your  faithful  servant, 

J.  G.  Childken. 
John  Barrow,  Esq.  ^c.  Sfc.  ifc.  Admiralty. 

MY  DEAR  SIR,  Admiralty,  OcLti,  1SS4. 

In  answer  to  your  inquiries  respecting  vessels  coppered  on 
Sir  Humphry  Davy's  plan  with  protectors  having  returned  after 
short  voyages  perfecUy  foul ;  and  whether  Sir  Humphry  Davy 
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made  a  voyage  to  the  Baltic  at  the  public  expense,  I  have  tt> 
statej  that  with  regard  to  the  former,  no  report  whatever  has  been 
received  at  this  ojjicefrom  any  orte  vessel  supplied  with  protectors, 
nor  am  I  aware  that  ani/  one  of  them  has  returned  into  port.  And 
with  regard  to  the  second  point,  I  can  safely  say,  that  Sir  Hum- 
phry's passage  to  the  Raie  of  Noi  ^ay  (not  to  the  Baltic),  was 
not  attended  with  ain/  expense  either  to  this  or  any  other  department 
of  government.  Tlie  fact  is  simply  this : — the  Comet  steam 
vessel  having  been  ordered  to  proceed  to  Heligoland  at  the 
express  request  of  the  King  of  Denmark,  for  tSe  purpose  of 
fixing  with  precision,  by  means  of  numerous  chronometers,  the 
longitude  of  thitt  island,  in  order  to  connect  the  Danish  with  the 
British  survey ;  and  the  Board  of  Longitude  having  recoinmeuded 
that  the  voyage  should  he  extended  as  far  as  the  Raze  of  Nor- 
way, for  tne  purpose  of  ascertaining  the  longitude  of  that 
inaportant  point,  Sir  Humphry  Davy  volunteered  to  ^oceed  in 
her,  at  his  own  expense,  to  enable  him  to  attend  in  person  to 
certain  experiments  which  he  was  desirous  of  making  on  the- 
action  of  sea  water  on  the  copper  of  a  vessel  passing  rapidly- 
through  that  medium. 

If  any  iliiberal  construction  should  have  been  conveyed  to  the 
public,  as  your  note  would  seem  to  imply,  you  are  atiiberty  to 
make  use  of  this  reply  in  any  way  you  may  deem  fit. 
I  am,  my  dear  Sir,  very  sincerely  yours, 

John  Barrow. 

J.  G.  Children,  Esq. 

Verbum  non  ampliiis  addaoi. 

5.  G.  C. 


Article  XL 

Inquiries  respecting  the  Geological  Relations  of  the  Beds 
ietween  the  Chalk  and  the  Purbeck  Limestone  in  the  South- 
east of  England.  By  William  Henry  Fitton,  MD.  FRS. 
MGS.  &c.     (With  a  Plate.) 

I.  THEgeologicalrelationsof  the  beds  of  sand  and  clay  which 
are  interposed  between  the  chalk  and  the  Purbeck  limestone 
have  been  of  late  the  subject  of  considerable  discua^ion  ;  and 
various  opinions  have  betn  formed  respecting  the  dift'ereuce  of 
structure  supposed  to  exist  in  the  two  principal  tracts,  where 
this  part  of  the  British  series  of  strata  is  visible  upon  the  coast, 
namely  the  southern  shore  of  the  Isle  of  Wight,  and  the  space 
between  the  chalk  cliffs  near  Folkestone  and  at  Beachy  Head. 
Nothing  can  more  strongly  show  the  necessity  of  further  in- 
formation upon  this  subject,  than  the  discrepancy  in  the 
accounts  of  these  two  distrioU,  and  the  general  obscurity  of  all 
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that  relates  to  the  beds  between  the  chdk  and  the  Purbeck  lime- 
stooe,  in  the  "  Outlines  "  of  Messrs.  Conybeare  and  Phillips ;  a 
worit  so  very  remarkable  for  the  judgment  and  success  with  which, 
its  multifarious  c^utents  have  been  brought  together  and  ren- 
dered consistent.  In  the  account  of  the  wealds  of  Kent  and  Sus- 
sex,* described  for  the  first  time  by  Mr.  Conybeare  in  that  pub- 
lication, the  tract  between  the  chalk  and  the  Hastings  sands  is  said 
to  be  occupied  by  a  ridge  composed  of '  Green  sand,'  quite  distinct 
from  the  '  Iron  sands '  of  Hastings,  and  separated  from  them  by 
a  well-marked  valley,  containing  the  '  Weald '  day.  But  in. 
the  description  of  the  Isle  of  Wight,t  the  very  same  denominft-^ 
^oBs  are  applied  to  strata  entirely  different ;  the  author  adopt- 
ing the  arrangement  of  Mr.  Webster,  and  regarding  the  tower 
part  of  that  island  a$  composed  of  one  series  only  of  ferruginous 
suids,  which  he  identifiea  with  those  of  Hastings  ;  so  that  the 
reader  of  the  descriptions  afterwards  given  of  other  parts  of 
England,  in  which  these  sands  and  clays  occur,  must  connect 
with  thos«  tercn^  a  different  meaning,  according  to  the  dis- 
trict which  he  may  liappen  to  have  first  seen,  or  may  adopt  as 
the  type  of  his  comparison.  Mr.  Conybeare  indeed  has  himself 
admitted  the  obscurity  in  which  this  part  of  the  British  series 
of  strata  is  involved ;  and  has  ascribed  it,  not  merely  to  the. 
imperfect  state  of  our  information,  which  seems  tome  to  be  the 
true  cause,  but  to  a  greater  variation  of  structure  and  composi- 
tion in  these  beds,  when  occurring  in  different  quarters,  than  has 
been  observed  in  other  members  of  the  series, — or  than  will,  I 
beheve,  be  found  in  reahty  to  exist; 

The  standard  publication  to  which  Mr.  Conybeare  and  all 
other  geologists  have  referred,  in  treating  of  the  Isle  of  Wight, 
is  the  well  known  letters  of  Mr.  Webster  to  Sir  Henry  Engle- 
field,:t — ^  work  which  has  given  to  that  instructive  district  an 
almost  classical  celebrity,  and  has  contributed  most  essentially 
to  the  recent  progress  of  geology  in  this  country.  It  seems  to 
me,  however,  from  what  I  have  recently  seen,  that  Mr.  Webster's- 
arrangement  of  the  lower  strata  of  the  Isle  of  Wight  has  been 
adopted  without  sufficient  examination ;  for  though  he  has  iden- 
ficd  in  a  general  manner  the  sands  of  Hastings  and  Tunbridge 
Wells  with  his  ferruginous  sands,  and  stated  that  the  weald  clay 
belongs  to  this  formation,  and  has  also  mentioned  grit  stone  as 
occurring  in  it,  he  does  not  appear  to  me  to  have  duly  appre- 
ciated the  relations  of  the  different  members  of  this  part  of  the 
series  J  having  overlooked  the  important  natural  features  re- 
sulting from  the  presence  and  situation  of  the  weald  clay,  and, 
mentioned  the  Purbeck  beds  as  constituting  the  lowest  strata  of 
the  Island.  From  a  paper  recently  presented  to  the  Geological 
Society  by  Mr.  Webster,  an  abstract  of  which  has  been  pub- 
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lishe'd  in  The  Annals  of  PAihiophy,*  St  would  also  appear  that 
he  ia  of  the  eame  opinion  with  Mr.  Conybeare  as  to  the  trant 
of  continuity  and  correspondence  of  those  formations  ia  dif- 
ferent quarters ;  for  be  sttites  that  the  siliceoua  limestone  of 
Hastings  had  not  been  noticed  in  any  other  place,  and  deecribes 
it  as  not  being  coextensive  with  the  rest  of  the  ferruginous 
Band. 

It  is  unnecessary  to  enter  further  into  the  history  of  this  sub- 
:ect, .  as  the  subjoined  list  enumerates  the  principal  authors  who 
liftve  published  any  thing  relating  to  it,  and  will  show  the  con- 
nexion of  their  several  arrangements.  But  I  should  hardly  have 
ventured  to  differ  from  such  authorities,  if  the  structure  of  those 
tracts  in  Kent  and  Sussex  which  are  composed  of  the  beds 
under  consideration  were  not  obscure ;  and  if,  also,  it  did  not 
appear  from  Mr.  Webster's  own  account,  that  the  portion  of  the 
Isle  of  Wight  to  which  my  observations  relate,  bad  compara- 
.tively  escaped  his  notice  ;t  since  it  is  not  possible  to  examine 
the  country  which  he  has  more  particularly  described,  without 
admiring  me  fidelity  of  his  observations,  and  admitting  the 
general  soundness  of  the  inferences  he  has  deduced  from  them. 

.  II.  The  fact  is,  that  there  exist,  in  the  Isle  of  Wight,  as  in  the 
wealds  of  Kentand  Sussex, — besides  the  beds  of  greenish  sand- 
atone  immediately  beneath  the  chalk, — two  distinct  series  of 
sands  which  differ  from  each  other  considerably  in  composition; 
and  that  the  features  of  the  surface  also  correspond  with  the  geo- 
logical division  of  the  strata,  although  local  circumstances  have 
rendered  this  connexion  less  conspicuous  in  the  Isle  of  Wight 
than  in  the  wealds  of  Kent  and  Sussex.  Both  of  these  sands 
are  separated  from  tbe  beds  above  them  to  which  Mr.  Webster 
has  confined  the  denomination  of  green  sand,  by  a  stratum  of 
blue  clay ;  and  the  two  sands  themselves  are  again  distinctijr 
separated  by  a  second  stratum  of  clay,  precisely  coiresponding, 
both  in  situation,  and  in  the  fossils  which  it  contains,  with  the 
weald  clay  of  Kent  and  Sussex.  It  is  the  inferior  of  these  sands 
alone  which  is  the  equivalent  of  the  Hastings  beds ;  and  these 
constitute  the  lowest  formation  visible  in  the  Isle  of  Wight : 
the  true  Furbeck  beds  not  appearing  at  all  upon  tbe  coast,  nor, 
I  have  reason  to  believe,  any  where  in  the  interior  of  the 
island. 

*  Julji,  1 8S4,  Me  p-  6T  of  ihe  prcient  volume. 

t  S«e  Letter,  pp.  148,  154.  &c.  The  sources  of  tnisconceplion  upoa  iJiis  »ubject 
hare  not  improbably  been,  the  canftued  alate  at  the  lower  beds  at  Sandom  Bay,  where 
Mr.  WdMler  began  hii  obieiTUioiu  in  the  lale  of  Wight,  and  the  itnng  teaemblaiice  af 
«ome  of  the  beds  which  iheie  occur  in  the  weald  cla;  to  tlu:  PuHieclc  limestofie ;  bf  iheae 
drCumMaocea,  Mr.  Webster,  *nd,  perhaps,  suhsequent  obaerven,  have  been  mialed 
ai  lo  the  true  relation!  of  the  lowest  strata  of  the  ialand,  ani  prevented  froni  exMniaing 
odm  pMla  of  the  coMt  wbenlhey  an  betta  diipUyed. 

D,nitiz.db,G(")Oglc      ' 
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The  annexed  map  and  section  (Plate  XXXIII,  fig.  2,*)  will 
show  the  relati?e  situation  of  the  strata,  and  will  explain  the 
circumstances  which  render  the  exterior  of  the  low  country,  at 
the  back  of  the  Isle  of  Wight,  somewhat  different  in  appearance 
irom  that  of  Kent  and  Sussex,  which  it  really  does  resemhle. 
The  ridge  of  vertical  chalk  strata  which  traverses  the  whole 
of  the  Island  from  east  to  west,  is  succeeded  on  the  south  by  a 
parallel  range  of  low  hills,  consisting  of  sand,  and  separated  from 
the  chalk  by  a  narrow  valley  occupied  by  blue  clay :  this  lower 
range  resembles  both  in  composition  and  relative  place,  that 
which  occurs  between  the  chalk  hills  and  the  Hastings  sands, 
throughout  the  greater  part  of  Kent  and  Surry ;  and  near  the 
coast  of  the  island,  it  is  succeeded  by  a  still  lower  tract,  denoting 
the  situation  of  the  weald  clay — from  beneath  which,  as  in  Sus- 
sex, the  Hastings-sands  rise  dislinutly  near  Brook  Ledge,  and  also, 
but  less  obviously,  in  Sandown  Bay.  If.  where  the  chalk  recurs 
in  the  south  of  the  island,  its  inchnation  had  been  similar  to  that 
of  the  central  beds,  we  should  probably  have  had  between  the 
two  chalk  ranges  a  parallel  ridge  of  iron  sand,  with  a  succes- 
sion on  both  Bides  of  similar  beds  in  the  same  order  ;  and  the 
section  of  the  coast  at  the  back  of  the  Isle  of  Wight, 
both  on  the  south-west,  from  Compton  Bay  to  Rocken  End, 
and  on  the  south-east  from  Chine  Head  *to  Culver,  would  have 
-  corresponded  exactly  to  that  of  the  shore  between  the  clifis  of 
Dover  and  Beachy  Head.  (Fig.  1.)  But  the  southern  platform 
of  chalk  being  nearly  horizontal, — its  distance  from  the  central 
ridge  inconsiderable,  and  the  outcrop  of  the  two  ranges  not 
parallel  buL  converging  towards  the  interior,  the  beds  of  sand 
which  come  from  beneath  it,  meet  the  corresponding  strata  which 
rise  from  under  the  central  chalk,  so  as  to  conceal  the  lower 
beds  of  the  series.  It  is,  therefore,  only  wliere  the  streams  have 
cut  deeply  through  the  surface,  or  on  the  coast,  where  the 
upper  strata  have  thinned  out,  that  the  Hastings  sands  can 
make  their  appearance ;  and  when  they  do  occur  upon  the 
shore,  their  section' exhibits  lines  of  unequal  curvature,  with  the 
greater  inclination,  on  both  sides,  nest  to  the  central  ridge  of 
chalk. 

In  looking  westward  from  the  heights  above  Rocken-End, 
the  structure  now  described  is  plainly  discernible  : — the  Green 
sand  thins  off  gradually  to  Aiherfield  Point,  but  forms  in  the 
interior  a  continuous  range  of  low  hills  from  Walpen  Chine 
to  Kingston,  on  the  west  of  which  place  are  some  eminences  of 
sand;  and  from  thence  the  range  of  sand  hills  already  men- 
tioned can  be  traced  without  interruption  to  the  shore  at 
C'ompton  Bay.     The  low  country  of  the  weald  clay  is  also  seen 

•  Tbii  in^  is  reanccd  from  the  ordnance  sarrey,  coloured  aflei  Mr.  Webster,  widj 
tbe  nectwarr  Blteradoos  on  the  eoBat ;  the  general  relation!  of  the  auaU  being  die  olgect, 
aecuracy  of  local  detail  haa  not  twen  attempted. 
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toibnna  continnous  v^ey,  from  tfa«  weit  of  A&trfiald  rooks 
through  Brixton,  and  thence  to  Brook ;  and  from  thii  depreseioa' 
&a  groand  rises  gr&daally  on  tdl  sides  to  tha  coast,  so  as  ta 
resemble  a  portion  of  a  flattened  dome.  A  similar  struature, 
and  the  sama  succetsioa  of  beds,  may  be  seen  on  the  other  side 
of  the  island,  from  the  heighta  above  Bonchurch,  eastward  to 
Culver ;  but  the  sands  there  occupy  a  much  smaller  apace,  and 
fbnn  only  an  insulated  patch,  surrounded  by  the  weald  clay, 
which  passes  into  the  interior  from  the  shore  beoeath  the 
'village  of  Sandown,  and  in  returning  to  the  sea  divides  the 
eliff,  about  midway  between  the  fort  and  Culver,  and  imme- 
diately on  the  west  of  Red-clifT.  The  whole  of  the  intermediate 
tract  between  the  two  challt  ranges,  from  New  Church,  through 
Godshitl,  and  thence  to  Kingston,  is  probably  occupied  by  the 
Qreen-sand  alone, — except  perhaps  In  the  deepest  places,  where 
the  weald  clay  may  appear  id  the  beds  of  the  streams. 

IIL  The8tratathen,ofwhich  the  south  of  the  Isle  of  Wight 
consists,  are  the  following  :— 

Namn  ffwm  bj  Mi.  Wabaur, 

1.  Chalk Chalk  and  chalk  mari, 

2.  Sandstone,  with  chert,  &c.  (Fireitorte)  Green  sand. 

3.  Clay  (of  the  undercliir)  {Gault) Bluemati. 

4.  Sand,withvariouBfosBiis(Gre 


5.  Clay  (of  the  wealds  and  Tetsworth)     1  r<  '  • 

6.  S.»d.  (of  H..tings)  the  lowe«  beds  (  TerrugmoM  suids. 

in  the  island J 

I  cannot  give  a  full  description  of  these  beds,  but  the 
following  observations  may  assist  for  the  purpose  of  recog- 
nising them,  where  the  order  is  less  distinct  than  in  the  Isle  of 
Wight:  more  detailed  sections,  accompanied  by  specimena, 
have  been  laid  before  the  Geological  Society.  The  shells  which 
I  shall  mention  have  been  named  by  Mr.  Sowerby,  who  will  give 
figures  in  his  Mineralogical  Conchology,  of  such  as  have  not 
already  appeared. 

Fireiloue. — This  formation  is  obviously  of  such  importance 
as  to  require  a  distinct  name ;  and  it  seems  better  to  adopt  that 
which  I  have  given,  than  to  retain  the  term  green-iatid  employed 
by  Mr,  Webster,  which  has  been  almost  universEdly  appropriated 
to  a  lower  stratum ;  the  FireHone,  of  Rye^e  Stc.  exhibiting 
a  sort  of  average  character,  between  that  oT  the  lower  part  of 
the  Cambridge  Cluricfi,  and  of  the  greener  beds  of  the  Isle  of 
Wight.  The  formation  in  the  latter  place  has  been  so  well  ide- 
scnned  by  Mr.  Webster,  (p.  140.)  that  i  need  Only  mention  the 
importance  of  extending  the  list  of  its  fossils,  for  the  purpose  of 
more  completely  distinguishing  it  from  the  lower  beds  of  the 
green  sand,  with  which  it  has  been  frequently  coafouiicle<L 

Neie  Series,  \0L.  y\u.        2  b  a- GciO'jIc 
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The  Firestone  holds  its  place,  and  is  vi«ble  every  nhere  along 
the  coast  of  Donetshire,  as  far  as  Whiteoore  Point,  where 
the  dialk  retires  from  the  sea ;  and  it  exhibits  the  eame  cha- 
racters throughout.  It  can  also  be  traced  through  the  greater 
part  of  Sussex  and  Surry ;  but  in  Kent  seenia  gradually  to 
become  less  conspicuous,  and  to  lose  some  of  its  mcH-e  pro- 
minent characters  as  it  approaches  the  sea,  on  the  east  of 
Godstone.  There  can,  I  beiieve,  be  no  doubt  of  its  geological 
identity  with  the  lower  part  of  the  Cambridgeshire  Clutich:* 
The  fossils,  so  far  as  they  are  known,  are  nearly  the  same  in 
both ; — and  they  are  in  both  cases  different  from  those  of  the 
green- sand. 

Gault, — Clay  of  Ike  Underchff. — Either  of  iheEe  denoraiaa- 
tions  for  the  marly  day,  which  ioimediately  succeeds  the  fire- 
stone,  appears  preferable  to  thatof6/ue  mar/,  which  is  taken  from 
a  character  neither  constant  nor  peculiar  to  this  stratum;  and 
fill  the  evidence  that  I  hare  had  an  opportunity  of  examining,  is 
in  favour  of  its  identificatioa  with  the  Cambridgeshire  gault,  and 
the  blue  marl  of  Folkestone ;  the  principal  ditierence,  which 
certainly  is  remarkable,  consisling  m  the  great  abundance  and 
variety  of  the  fossils  at  the  place  last  mentioned,  and  their  com- 
parative rarity  in  the  clay  beneath  the  Firestone  of  the  Isle  of 
Wight,  Mr.  Webster  has  mentioned  this  peculiarity,  and  though 
I  searched  carefully  in  various  parts  of  the  island,  I  could 
not  find  any  of  the  more  cliaracteiistic  Folkestone  shells  ;  the 
place  of  the  bed,  however,  is  not  only  remarkably  well  defined 
along  the  whole  southern  coast,  but  is  plainly  discernible  also 
to  the  west,  as  far  as  Durdle  Cove.  Its  characters  in  aJl 
these  places  are  very  uniform  :  the  clay  being  of  a  dull  bluish 
grey  colour,  harsh  to  the  touch,  adhering  not  very  strongly 
to  the  tongue,  and  containing  numerous  minute  glittering  par- 
ticles, which  have  been  taken  for  mica,  but  which  I  believe  are 
more  frequently  crystalline  plates  of  g>'psura, — distinct  crystals 
of  that  substance  being  found  in  it  in  great  abundance,  originating 
probably  in  the  decomposition  of  the  pyrites, t  which  it  every 
where  contains.  It  effervesces  strongly  with  acids,  and  besides 
the  shells,  which  (in  the  Isle  of  Wight)  are  dispersed  through 
it  in  small  numbers,  frequently  exhibits  traces  of  slender  cylin- 
drical ramifications,  probably  derived  from  oi^anized  bodies. 
The  fossils  which  I  succeeded  in  preserving  (for  in  general  they 
are  very  fragile),  are  the  following : 

*  SeeHuItlMUMidWwbiiiton,  QeoLTnms  vol.  iii.  }^.S4S_950. 

-t-  Tlie  ipecimeni,  hnwever,  hsTo  been  generalljt  taken  in  placcH  where  the  cl»  hu 
been  long  eiposed  to  the  action  of  air  and  moiatiire :  its  cliaraclcrs  muj  be  difertiit 
irhen  fteihly  opened,  at  considerable  depths  from  ihesutfnec.  lllr.  Aikin  has  informed 
me.  that  at  tbcHighgale  Tunnel,  the  lAndon  clay  when  freah  duifout  «a<unif[>nn,Hft, 
■od  uponaceoiu  to  the  (ouch,  not  containing  any  crystalline  panicles;  hut  after  ex. 
ponue  for  a  feir  veeki  to  Che  air,  the  surface  wu  found  10  be  covered  more  or  Im 
with  midUttwniboidalcrTnali  erf  gypsuDi.  ,-.  , 
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Myamandibula.~(Min.  Conch.  Plate43.) 
Corbola  pisum  ?~(Ibid.  Plate  209.  fig.  4.) 
A  thin  shelled  bivalve  :  perhaps  a  pecten. 
A  very  thin  shelled  ammonite. 
Scales  and  bone s  of  a  fish. 
The  Gault  has,  in  the  Isle  of  Wight,  been  sometimes  con- 
founded with  the  weald  clay;  from  which,  however,  it  is  distin- 
guished by  several  internal  characters,  and  is  every  where  sepa- 
rated by  the  stratum  next  to  be  described. 

Green  Sand. — This  term,  although  objectionable  as  being 
derived  from  a  character,  which  is  not  only  variable,  hut  in 
reality  does  not  belong  to  the  greater  part  of  tKis  stratum, — has 
been  adopted  so  very  generally  by  the  geologists  of  England, 
that  it  seems  almost  necessary  to  retain  it ; — ^keeping  always  in 
view  the  great  occasional  variance  between  the  name,  and  the 
true  character  of  what  it  is  intended  to  signify. 

Mr.  Webster's  description  of  what  he  has  named  ferruginous 
sands,  relates  almost  exclusively  to  this  stratum ;  for  he  has  but 
slightly  noticed  the  inferior  (Hastings)  sapds,  and  considers  the 
intervening  clay  as  of  subordinate  importance :  with  these  ex- 
ceptions, his  descriptions  are  very  instructive. 

The  upper  part  of  the  series  is  principally  distinguished  by 
an  abundance   of  ferruginous   matter;    some  of  the  beds  ap- 

E earing  to  consist,  in  a  great  measure,  of  particles  of  brown 
ematitic  iron  ore,  the  surfaces  of  which  are  highly  polished, 
mixed  with  a  somewhat  coarse  quartzy  sand.  These 
are  especially  remarkable  in  the  red  cliff  near  Culver,  and 
in  the  corresponding  elevated  beds  at  Compton  Chine.  Near 
the  top  of  the  formation  also,  some  of  the  sandy  beds  are  of  a 
very  dark  colour;  probably  from  an  intimate  admixture  of  car- 
bonaceous matter,  for  the  specimens  become  whitish  on  being 
heated,  without  any  bituminous  smell. 

In  the  lower  portion,  calcareous  matter  occurs  in  greater 
quantity ;  and  though  traces  of  organic  bodies,  especially  of 
those  allied  to  Alcyoiiia,  occur  throughout  the  formation,  it  is 
principaUy  from  the  lower  beds  that  the  shells  described  as 
belonging  to  it  have  been  procured  ;  and  these  beds  also  parti- 
cularly abound  in  green  particles.  The  characters  of  the  whole 
series  are  fully  displayed  on  the  shore  of  Sandown  Bay ;  the  fer- 
ruginous portion  appearing  in  the  most  striking  form  at  Redcliff, 
and  the  lower  beds  on  the  shore  immediately  to  the  east  of 
Shanklin,  between  the  Chine  and  the  Viltacfe  of  Sandown; — 
where  among  the  debris  fallen  from  the  vertical  cliff  specimens 
may  be  found  of  almost  every  variety  of  green  sand,  from  a  cal- 
careous rock  resembling  the  Kentish  rag,  to  a  stone  composed 
almost  exclusively  of  green  particles.  The  upper  and  more 
ferruginous  beds  correspond,  I  believe,  with  what  is  called  Car- 
stone,  at  Hunstanton,  in  Norfolk ;  and  the  contrast  between  the 
d  ifferent  parts  of  the  formation  is  conspicuous  in  various  parts 
3b  2 
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Sniry  and  H&mpBhire : — bo  tbot  Mr.  Conybeare's  dascriptioa  of 
the  green-Buid  between  Leith  Hill  and  Oorkmg,<~where  tbe 
more  femiginouB  beds  are  Btated  to  appear  '  uke  a  second 
formation  of  iron  sand  reeUng  upon  tbe  green  sand,'  *  is  most 
correctly  applicable  also  in  tb«  Isle  of  Wight. 

One  of  tne  most  remarkable  of  the  lower  beds  of  this  forma- 
tion seems  to  occur  at  the  very  bottom  of  it,  and  is  indeed 
detached  from  the  superior  strata,  by  a  group  which  forms,  as 
it  were,  a  transitioa  to  the  weald  clay ;  consisting  of  greenish 
grey  sand  in  very  thin  beds,  intimately  mixed  with  a  small 
proportion  of  clay,  and  of  bluiih  slaty  clay.  This  detached  bed 
18  itself  composed  of  large  irregular  concretions  of  greenish 
sand,  with  much  calcareous  matter,  and  contains  numerous 
petrifactions.  It  rises  about  1000  paces  from  the  chalk  in 
Sandown  Bay,  and  may  be  traced  upwards  in  the  face  of  the 
ruined  cliffs  on  the  west  of  Red  cliff.  The  same  fossils  abound 
also  on  the  shore  to  the  east  of  Sbanklin  Chine,  and  in  a  bed 
which  rises  on  the  west  of  the  central  chalk,  and  may  be 
traced  from  Walpen  Chine  to  Atherfield  Point.  It  is,  proba- 
bly, from  the  corres])onding  psrt  of  tbe  series  in  Surry  and 
Sussex,  that  a  great  many  of  tbe  green  sand  fossils  of  those 
counties  will  be  found  to  have  come :  several  of  the  shrlls  found 
near  Ashford,  in  Kent,  and  at  Farham  Park,  in  Sussez,t  being 
the  same  with  those  of  the  vicinity  of  ShankUn,  &c. 

One  feature  of  this  formation,  which  is  very  conspicuous  on 
the  coast  of  the  Isle  of  Wight,  and  might  lead  into  error  in 
situations  less  favourable  for  examination,  consists  in  tbe  great 
variation  of  aspect  and  solidity  in  different  portions  of  the 
same  continuous  beds  ;  one  part  not  unfrequently  appearing  as 
a  very  dark  greenish,  or  almost  black,  sandy  clay;  while  the 
very  same  bed  has  in  other  places,  where  the  fracture  is  recent, 
a  bright  reddish  and  yellowish  hue.  This  appearance  has  been 
noticed  by  Sir  H.  Englefield  and  by  Mr.  Webster,  and  is 
ascribed  by  them,  I  believe  correctly,  to  the  effects  of  moisture 
and  exposure,  on  the  variable  proportion  of  clay  and  ferruginous 
matter  which  the  beds  every  where  seem  to  contain. 

The  greater  part  of  the  fossils  assigned  to  the  Iron  sand,  in 
Prof.  Sedgwick's  valuable  paper  on  the  Isle  of  Wight,  belong 
to  the   lower   part   of    the   green-sand    formation.^     I    have 


•  Out^ei,  p.  15*.  t  Sea  Manttll,  p,  71)  *«• 

i  Anaolt  efPhUoio^y,  May,  18»S,  p.  3£9,  &c.     Tbe;  an  M  £ 
Cjlindiical     eoDCKtion),     ptob^y 

from  orauizol  bodies, 
interns  of  uie  tulip  alcyoriium, 
A  oompouBiI  DudTepore, 
An  obKUK  imalline  body, 
VeimicuUha, 
Ammonitei, 
IloMeUuu, 

C«M)  of  tbice  at  four  otlurniunlre*, 
.  l%eaihai)iHibrfFMf.  Mgwkl'i  auuxndon  bdong  to  tbeWcsId  d?. 


A  palnuUsd  eodraoomb  oyMer, 
Trigonta  dodalea, 
T.  Blofcnsiii, 
Asoirte  eKavata? 
gitucrs  comgata, 
Teiebiatula  pecdta  i 
PerDB  ayiculoidCT  P 
Oryphoa  lioaata. 
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found  in  it,  besides  those  contained  in  that  liet,  the  follow- 
ing: — 

A  crustaceous  animal,  about  the  size  of  a  small  shrimp;  near 

AtherAeld. 
Serpula,  two  speciea ;  from  the  same  place. 
Corals;  probably  of  different  species. 
Ostrea  Bellovacina  ?   (Min.  Conch.  Plate  388,  fige.  1  and  2.) 

East  of  Shanklin. 
Terrebratula,  two  species ;  Atherfield  Point. 

GerviUia ?  Shanklin. 

A  rourex. 
Another  univalve. 

Weald  Clay. — The  clay  of  this  formation,  both  at  the  top  and 
bottom,  seems  to  be  mixed  with  a  considerable  portion  of  sand. 
It  coataias  within  it  at  the  upper  part  an  insulated  bed  of  green 
sand ;  and,  about  an  equal  dtstaQce  from  the  bottom,  a  bed  of 
sand  rock,  which  may  be  considered  as  the  forerunner  of  the 
Hastings  sands :  but  the  central  portion  is  very  well  charac- 
terised, and  the  formation  may  be  traced  distinctly  in  its  pro- 
per place,  all  along  the  southern  coast  of  the  Isle  of  Wight : 
nor  does  any  clay,  at  all  approaching  to  it  in  characters  or 
thickness,  occur  between  the  Gault  and  the  Purbeck  series. 
The  first  beds  appear  to  rise  on  the  east  of  Sandown  Bay, 
about  1000  paces  from  the  junction  of  the  chalk  with  the 
firestoae  beds ;  the  formation  occupies  a  considerable  space  in 
the  ruined  cliffs  which  succeed  the  precipice  of  Red-Chff;  but 
the  land-falls  at  this  place  render  it  difficult  to  trace  the  beds 
in  continuity,  and  on  the  shore  below  the  clay  is  in  general  con- 
cealed by  the  gravel  of  the  beach  : — nor  is  it  again  visible  till, 
after  giving  place  to  the  small  portion  of  the  Hastings  saads 
disclosed  there,  it  recurs  in  the  flat  space  to  the  west  of  the  fort ; 
where,  at  very  low^  tides,  beds  of  clay  may  be  seen  upon  the 
shore  beneath  the  inn  at  Sandown  village,  sinking  to  the  west- 
ward under  the  prolonged  cliffs  of  the  green-sand  between 
that  place  and  Shanklin.  The  clay  rises  again  from  beneath 
the  green-sand  on  the  west  of  Whale  Chine,  between  Atfaer- 
field-high-cliff  and  Atherfield  Rocks,— where  the  bed  of  green 
■and  included  in  the  upper  part  is  very  distinct,  and  rich  in 
a  great  variety  of  foasils ;  and  from  thence  for  about  a  mile 
westward,  the  chffs  afford  a  most  instructive  section  of  the 
weald  clay, — perhaps  the  best  that  can  be  found  in  England  ; 


together, 
die  uwn  put  of  the  cliff  immi 
DMiwUMMd  wUbin  the  chine  itadf. 
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the  shore  being  divided  by  two  considerable  ravines,  or  chines, 
which  greatly  favour  the  examination  of  it.* 

The  uppermost  part  of  this  formation,  on  the  confines  of  the 
green  sand,  consists  of  bluish-grey  sand  and  clay,  in  very  thin 
alternating  courses,  frequently  not  more  than  a-tenth  of  an  inch 
in  thickness,  or  of  fine  greenish  grey,  mottled  with  fighter  co- 
loured sand  ;  the  lighter  portion  sometimes  occupying  what  ap- 
pear to  be  the  moulds  of  minute  ramified  organic  bodies,  which 
exist  in  great  numbers,  but  are  indistinct  in  all  the  specimens 
that  I  could  obtain.  These  upper  beds  are,  altogether,  perhaps 
thirty  or  forty  feet  thick.  They  are  succeeded  by  the  bed 
already  mentioned  as  the  last  of  the  green  sand  series ;  and  this 
is  immediately  followed  by  a  considerable  thickness  of  slaty 
clay,  which  varies  in  hue  and  consistency,  but  is  in  general 
of  a  dark  bluish  grey  colour,  smooth  to  the  touch,  scarcely  ad- 
hering to  the  tongue,  yielding  very  easily  to  the  nail,  and 
effervescing  with  acids.  The  laminfe  of  this  clay  are  coated 
with  the  remains  of  a  minute  bivalved  crustaceous  animal,  the 

2pris  faba  of  Desmarest,t  in  vast  profusion  ;  and  it  contains 
0  various  shells. 

Id  the  clay,  there  occur  subordinate  beds  of  lime  stone; J 
some  of  which  are  from  five  to  nine  or  ten  inches  in  thickness, 
consisting  principally,  of  bivalves,  probably  cy rente, — and  con- 
taining; also  a.  small  Paiudina ;  one  at  least  of  these  beds  is 
coated  with  a  thin,  somewhat  fibrous  crust  of  impure  greyish 
carbonate  of  lime,  approaching  that  which  in  a  more  distinct 
form  occurs  between  tne  beds  of  the  Purbeck  limestone;— to 
which  indeed  this  hmestone  of  the  weald  bears  altogether  a 
very  striking  resemblance.  Another  bed  of  limestone  consists 
almost  entirely  of  a  small  species  of  oyster,  retaining  its  shelly 
lustre.  And  a  third  variety  must  also  exist  in  this  formation, 
either  in  the  form  of  a  bed,  or  of  concretions,  though  I  could 
obtain  only  portions  of  the  latter  description  scattered  on  the 
shore; — but  these  were  numerous,  and  h'ad  evidently  come 
from  the  immediate  neighbourhood  :  they  consist  of  sparry 
limestone  almost  wholly  made  up  of  casts  of  a  Paiudina,  closely 
rasembhng  the  P.  vivipara  (Sowerby,  Min.  Conch.  PI.  31), 
and  are  scaicely  to  be  distinguished  from  some  varieties  of  the 
Bethersden  stone  of  Kent.  This  same  stone  at  Sandown  Bay 
contains  also  casts  of  the  Cypris  faba,  so  abundant  in  the  slaty 
clay ;  and  I  have  had  since  the  satisfaction  of  finding  that 
remarkable  fossil  in  almost  all  the  specimens  of  Sussex  marble, 

*  The  >itat«  of  Che  veather  was  to  unfavoimblc,  during  m;  vidt  lo  this  place,  lliat 
the  Mlowine  chnncteiH  have  been  taken  piincipally  from  the  beds  at  Sandown  Ba]'. 

t  Hist.  Natiirclle  des  Cmstac^  Fossila,  p.  140,  PI.  XI.  fig.  8. 

i  ThU  shelly  limestone  is  known  in  the  ndghbourhood  of  Chsle  Bay  by  the 
nameofihe  "  Platnor  stone,"  or  "  Black  lake,"  or  boih  ;  for  some  of  my  iafon— ■- 
applied  the  fonncr  term  lo  the  slaty  clay. — The  rewmblallce  of  the  cBleareoui  in 
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which  I  have  had  an  opportunity  of  seeing: — its  occnrreuce 
indeed  in  that  of  Petwortn  has  been  long  since  mentioned  by 
Mr.  Sowerliy,  in  the  description  of  his  plate  of  the  Vivipara 
(Min.  Conch.  PI.  31,  vol.  i.  p.  78),  though  it  seems  to  have 

escaped  attention,  as  a  fossil  of  this  formation. 

Subordinate  to  the  clays,  especially  in  the  lower  part  of  the 
formation,  are  also  several  beds  of  clay  iron  stone,  some  of 
which  contain,  disseminated,  the  same  species  of  cypris  as 
that  of  the  ehale,  and  also  in  considerable  abundance,  the 
casts  of  a  speciesof  Paludina  (eloiigata),  which  seem  to  have 
been  filled  witli  pyrites;  one  of  these  beds  at  Sandown  Bay  was 
remarkable  in  having  attached  to  it  irregular  concretional  masses 
of  a  hard  calcureous  grit,  containing  numerous  casts  of  a  Palu- 
dina, filled  with  lamellar  sulphate  of  barytes.*  Towards  the 
bottom  of  the  formation,  very  thin  courses  of  a  hard  calcareous 
grit  alternated  with  greyish  clay  ;  and  below  them  is  a  bed,  from 
ten  to  twenty  feet  in  thickness,  of  sand  rock  or  slightly  coherent 
sand,  of  alight  greenish  grey  colour,  but  in  some  places  ferrugi- 
nous, contaming  concretions  of  grey  calcareous  grit ;  this  bed, 
the  forerunner,  as  it  were,  of  the  iron  sand,  is  insulated  in  the 
clay,t  and  is  followed  by  thin  beds  of  mottled  greenish  sand, 
containing  a  small  proportion  of  clay,  and  of  blue  clay;  the 
whole  about  forty  feet  in  thickness.  And  these  are  finally 
succeeded  by  sand  rock,  containing  a  large  proportion  of  con- 
cretional calcareous  grit  of  a  gfeenisn  hue,-^the  commencement 
of  what  may  be  considered  us  the  proper  Hastings  sands;  after 
which  no  more  blue  clay  appears. 

■  The  succession  of  the  beds,  near  Atherfield  Point,  where  they 
are  best  displayed,  seemed  to  me  to  resemble  that  above  de- 
scribed ;  and  the  fu!^»iis  there  were  the  same  with  those  of 
Sandoivn.-  In  Complon  Uay,  the  section  is  perplexed  by  a  con- 
sideiable  subsidence,  or  perhaps  a  fault;  which  after  the  first 
rise  of  the  iron  sands,  brings  down  the  weald  clay  again  to 
the  shore,  so  as  to  produce  the  appearance  of  an  alternation : — 
but  the  order  of  the  beds,  and  the  fossils  they  afford,  are  still 
the  same.. 

The  following  are  the  fossils  which  I  have  found  in  this  forma- 
tion in  different  places  : — The  concurrence  of  the  vivipara  and 
cypris,  in  such  great  abundance,  with  several  other  shells  in  no 

t^on  CO  the  Curl  (ot  "  Cone  in  Cone")  of  SuSbrdshire,  &e.  ii  meotianed  \iy  Prof. 
Scdgtwick  KAitnali  uf  Phlloxyph:!,  vol.  iii.  p.  S.^S)  ;  and  there  ^pcan  to  be  m  gr«da- 
lion,  ftom  the  indknnctly  fibruni  incruKtationB  of  ihh  place,  to  Che  high);  cryiCalline 
libroui  earboDBte  of  Puibeck. 

*  fil7  Btteotion  van  directed  to  Ihit  Tact,  and  to  the  occuireace  of  the  cifMiJa  of  huI- 
phBteofbarytesinlhe  fuller'^  eaitb  of  the  NutSeld  green-uod,  by  Mr.  Soveil^, — I  have 
111  pelf  n.  apecimen  of  crystalline  aulphste  of  baTycea,  with  cvbonale  of  lime,  trom  tbe 
tiiealone  beds  of  Wo/bacrow  Ba; ;  ao.  that  tbi*  mineiBl  appcan  to  bo  genetsUj, 
tbou);h  apariDglf,  difiboetl  thrau^oul  these  fbrmationa. 

tic  ia  not  impouible  that  the  occuneace  of  cbi>  or  omilar  detadiad  bedi  of  ai    ' 
within  ibe  lower  pact  of  the  waald  day,  may  havn  octwioiled 
alate  of  the  surface  [ntventii  dieir  iclatiooa  hem  bdng  peic(iv(d> 
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«n«ll  quanti^,  mfiy  lend  to  supply  a  gsolo^cal  desiderfltum- 
of  some  importuice,  hj  fumisDutg  distinctive  cbar&cten  fsr 
tike  weald  clay,  wbich  hitherto  it  has  not  been  easy  to  reco^ze 
in  doubtfal  situalions. 

Cypris  faba.  (Brongaiart   and  DesmareBt.    Cruslaces,  P- 141. 

pi.  xi.  fig.  8.)—fii/tke.—Betkeriden.—PehDorth.—T.  of  Wights 

— Swanage  Bay  (see  hereafter,  p.  382). 
Cardiuin  turgidum?    (edge  toothed).    Min.  Conch,  pi.  343. — 

/.  of  Wig^l. 

a  larger  species  (edge  plicated).— Swanoge  Bay. 

Cyrena  media  (a  new  species). — /.  of  Wight. — Swanage  Say. 

a  larger  species. — /.  of  Wight. — Swanage  Bay. 

■ membranacea  ? — Swanage  Bay. 

Melania  attenuata. — Swanage  Say, 

• tricarinata. — /.  of  Wight. — Swanage  Bay. 

Paludina  elongata. — /.  of  Wight. — Swanage  Bay. 

tiuviorum.  Miu.  Conch,  pi.  31. — Bethersden — Petworlh, 

^Sandown  Bay. 
Pinna? — Swanage  Bay. 
Venus  ? — Swanage  Bay. 
A  short  univalve,  like  a  Helix. — /.  of  Wight. 
A  transversely  elongated,  almost  cylindrical  bivalve.— Swannge 

Bay. 
Tooth  of  a  Crocodile. — Swanage  Bay. 

The  following  are  mentioned  in  Mr.  Sedgwick's  paper  already 
referred  to : — 
Ostrea ;  an  undescribed  species,  somewhat  resembling  0.  tenera. 

Min.  Conch,  pi.  252.  fig.  2  &  3.— J.  of  Wight. 
■  '  a  small  flat  species? — /.  of  Wight. 

The  only  other  place  in  which  the  Cypris  is  stated  to  have  been 
found  in  a  foesile  state,  is  in  the  Department  of  the  Aliier,  in 
the  south-east  of  France  ;  where  it  occurs  in  the  greatest  profu- 
sion, and  is  mentioned  by  Brongniart  *  as  composing  almost 
exclusively  the  mass  of  a  coarse  fresh  water  limestone — (eal- 
caire  lacustre).  In  another  part  of  the  same  district,  land  and 
freshwater  shells  were  observed,  and  veins  of  fibrous  arragonite, 
hut  without  the  cypris ;  and  Mr.  Brongniart  considers  the  whole 
tract  as  of  freshwater  origin.  The  occurrence  of  a  fossil  hitherto 
so  rare  as  the  cypris,  in  sucU  profusion,  in  counties  so  distant 
from  each  other,  is  remarkable ;  and  renders  it  very  desirable  to 
determine  the  geological  relations  of  the  strata  where  it  has 
been  found  in  France. 

Hastings  Sands. — ^The  terms  '  ferruginous '  and  '  iron  sands,' 
deuote  a  character  that  really  belongs  to  the  upper  portion  of 
the  greea-sand;  and  the  former  has  been  applied  by  Mr.  Web- 
ster to  a  series  which  includes  three  strata  at  present  known  to 

tattOtt,  kit 
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be  distinct.'  It  may  be  ftdTantageons,  therefore,  to  relinqnisli 
ftltog«ther  both  of  these  detiotniaations,  and  to  adopt  one  from 
a  place  where  (as  at  Haatinga)  the  strata  are  well  developed 
and  conspicuous.  Names  thuB.derived,  do  not  mislead  ;  they 
keep  in  view  and  facilitate  reference  to  the  original  type,  ana 
have  in  fact  bean  adopted  for  some  other  strata, — as  the  Pur- 
beck,  and  Portland  limestones,  the  Oxford  clay,  Sec. 

The  Hastings  sands  in  the  Isle  of  Wight  may  be  described  as 
cODBisting  of  an  alternating  series  of  Beds  of  sand, — more  or 
less  abundant  in  ferruginous  matter,  and  containing  courses 
generally  in  a  concretional  form,  of  calcareous  grit,— with  beds 
of  clay,  much  mixed  with  sand,  of  a  greenish  or  reddish  hue,  or 
of  a  mottled  and  variegated  appearance .  Subordinate  beds  con- 
taining or  consisting  of  fuller's  earth,  occur  along  with  these 
clays;— 'and  wood  more  or  leas  changed,  wood-coal,  and  iron 
stone,  occur  in  several  parts  of  the  series.  In  the  Isle  of  Wight 
a  part  only  of  the  formation  is  visible  :  but  at  Swanage,  a  sec- 
tioQ  of  the  whole  is  exposed ;  and  in  both  cases,  the  proportion 
of  the  clays  tu  the  more  prominent  sandy  beds  is  so  great,  that 
if  composition  only  were  regarded,  the  formation  ought  to  take 
its  name  from  the  former.  In  this  respect  the  sands  of  Hast- 
ings differ  considerably  from  the  upper  part  of  the  green  sand 
series,  which  contains  much  less  clay  ;  nor  do  any  of  the  Hast- 
ings beds  at  all  resemble  those  sands  at  Red  Cliff  and  Compton 
Bay,  which  abound  so  remarkably  in  particles  of  iron  ore. 
There  is  also  a  more  general  difference  of  hue  and  aspect,  be- 
tween the  greater  part  of  the  Hastings  strata,  and  tne  richly 


coloured  sands  in  the  upper  part  of  the  green-sand,  which  can 
"  "  k,  by  an  eye  acquainted  ' 


be  recognised,  I  think,  by  an  eye  acquainted  with  both;  but 
the  difference  between  the  fossils  of  the  two  formations  is  for- 
tunately so  great  as  to.  afford  a  much  more  certain  distinc- 
tion. 

The  section  of  this  formation  visible  in  Sandown  Bay,  though 
of  small  extent,  resembles  perfectly  that  of  the  opposite  side  of 
the  island,  between  Cowleaze  and  Compton- Grange  Chines. 
The  prominent  land  on  the  west  of  Southmore,  (called,  not 
very  correctly,  Southmore  Point,)  is  the  centi^al  part  of  the 
series,  and  the  beds  thereabouts  are  the  lov>eBtin  the  island; 
the  section  of  them  on  the  shore  from  Bull-rock  to  Brook 
Chine,  being  a  very  flat  curve,  declining  on  both  sides  towards 
the  chalk : — but  an  appearance  of  greater  curvature  than  really 
exists  is  occasioned  by  the  projection  of  the  land,  and  the 
gradual  rise  of  the  beds  from  the  interior.  The  principal  vari- 
ation in  the  features  of  this  part  of  the  coast,  is  produced  by 
the  successive  rise  of  the  beds  of  sand  rock  with  calcareous 
grit;  which,  as  the  clays  between  are  much  less  durable, 
form  ledges  extending  considerably  into  the  sea.    It  is  to  the 
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superior  solidity  of  Uiesc  beds, — the.  bony  skeleton  as  it 
were  of  the  foncatioD,  that  its  resietance  to.  the  denuding 
forces  which  have  swept  away  such  large  portions  of  the  a^a- 
cent  clay,  must  be  ascribed,  in,the  wealds  of  Kent  and  Susaez, 
and  on  a  smaller  scale  in  the  Isle  of  Wight. — Thus  the  bed, 
called  the  "  upper  sand  rock,"  which  rises  very  gradually  near 
Cowleftze  Chine,  may  prqbabty  have  contributed  to  the  support 
of  Atherfield  Point ;  and  the  successive  ledges  of  Barnes's  sand 
rock.  Ship  ledge,  tlie  Bull  rock  (about  20  feet  in  thickness),  and 
the  very  remarkable  ranges  at  Brook  Point,  all  owe  their  promi- 
nence and  sohdity  to  a  concreted  calcareous  grit,  precisely 
resembling  that  of  Hastings;  at  which  place  also  reefs  of  the 
same  description  occur  upon  the  shore.  In  Swauage  Bay  four 
or  five  reefs,  consisting  of  the  same  kind  of  rock,  run  out  from 
the  sands  into  the  sea  i  and  even  at  Sandonu  Bay,  a  few  such 
ledges  can  be  seen  at  very  low  tides. 

Ihe  grit  is,  in  all  these  cases,  of  the  same  general  character, 
and  is  evidently  nothing  more  than  sand  agglutinated  by.  a  cal- 
.careous  cement  which  has  crystallized  within  it ;  so  that  in  a 
certain  stage  oi  decomposition,  a  double  structure  is  discern- 
ible, the  masses  of  stone  becoming  fissile  so  as  to  disclose 
the  original  stratification  of  the  sand,  while  the  fresher  pieces 
show  the  crystalline  fracture  of  carbonate  of  lime ;  and  in  some 
cases  the  parallel  faces  of  the  crystals  distributed  through 
;the  mass  give  by  reflection  the  lustre  of  carbonate  of  lime,  from 
a  surface  which,  in  other  positions,  appears  to  be  comjiosed  of 
grains  of  sand.  In  the  Isle  of  Wight,  the  varieties  of  grit  are 
numerous,  and  of  various  shades  ot  grey  inclining  to  blue  and 
green.  They  all  effervesce  with  acids:  but  differ  considerably 
in  hardness,  probably  from  variation  in  the  proportion  of  sili- 
ceous matter. 

The  only  fossils  that  I  have  found  in  the  Hastings'  sands 
and  limestones,  belonging  also  to  the  weald  clay.  I  have 
added  to  the  following  list  a  few  others,  from  the  beds  of 
clay  and  limestone  below  the  Hastings  sands,  in  Sussex. 

Cypris  faba *1 

Paludina  lenta? — smaller  and  It,  ■.      ,  t.  i,- 

more   pointed   than  P.  fl^.U"  calcareous  gnt ;  at  Iloll.ng- 
viorum   f     ton.  near  Ha«tmgs. 

Cyrena  media J 

rin   calcareous   grit;    between 

Cyrena  media J      Battle  and  Brightliug,  Sus- 

Cyrena,  a  larger  species 1      sex;— and  Brook  Bay,  Isle 

I     of  Wight. 

Remains  of  fishes. 

Remains  of  plants. 

Dinitizedb,  Google 
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From  the  beds  below  the  Hastings'  sands,  north-west  of  Battle, 
Sussex. 

Cyrena  media "1 

Athin  elongated  pearly  bivalve  \  j      ,  .      ,      ,    ^  ^t    t  j 

lik.  a  completed  musclo.  I  I- sl«ly  clay  between  the  bed. 
PotamidesveitricosuBUM.C.  r     "J  l™""™"'    •>'"    Marvel 

341.f.l) I      ^^°°''- 

Vertebra  of  a  crocodile J 

Scales  (of  a  Bsh?)  large,  quadrangular,  imbricated,:  in  lime 

stone,  from  the  same  place. 

A  comparison  even  of  this  short  list  with  that  of  the  green 
sand  fossils,  points  out  a  distinction  between  that  formation, 
and  the  Hastings  sands,  which  may,  perhaps,  deserve  attention, 
in  the  grouping  and  arrangemeat  of  the  strata ; — the  organized 
productions  of  the  former,  so  fai' as  we  are  acquainted  with  them, 
being  all  marine  ;  but  of  the  latter,  almost  exclusively  of  fresh- 
water origin.  And  in  fact  if  a  line  be  drawn  between  the  green 
sandandweald  clay,  the  whole  series,  from  thence  downward  to  the 
Portland  hmestone,  may  be  regarded  as  one  great  suite  of  fresh- 
water formations: — with  the  exception  principally  of  those  beds 
of  oysters  which  occur,  in  small  proportion  in  the  ivealdclay, 
and  more  remarkably  about  the  middle  of  the  Purheck  strata, — 
where  a  bed,  about  twelve  feet  in  thickneas,  well  known  to  the 
quarry  men  under  the  name  of  "  cinder,"  consists  almost  en- 
tirely of  oysters. 

The  resemblance  observable  in  the  Isle  of  Wight,  between 
some  of  thebeds  above  the  chalk  and  some  of  the  Hastings  sands, 
seems  to  favour  the  hypothesis,  of  the  nii\ed  origin,  at  least,  of 
the  latter.  The  hght  greenish  grey  and  variegated  clay  of  the 
two  series,  are  very  much  alike;  and  among  the  fossils  some 
of  the  most  abundant  in  both  are  of  the  genus  Paludina. 
The  calcareous  grit  also  is  not  without  a  parallel  in  the  superior 
beds ;  for  the  stone  of  East  Cowes  quarries,  which  is  there  called 
'rag,'  comes  very  near  to  some  varieties  of  the  Hastings'  grit;* 
ana  among  the  freshwater  shells  which  it  contains  is  a  hehx 
resembling  the  vivipara.  —  But,  on  the  other  hand,  some  of 
the  Hastings  sand  beds  are  scarcely  to  be  distinguished  from 
those  of  the  new  red  sand-stone  (red  marl). — This  recurrence 
of  beds  cf  the  same  character,  in  parts  of  the  series  which  we 
are  in  the  habit  of  considering  as  so  remote,  should  never  be 
lost  sight  oiF;  as  affording  proof  of  that  uniformity  in  the  ope- 
ration of  the  causes  which  have  produced  the  strata,  which  the 

■  When  I  visited  thii  plut,  the  pits  in  Lord  H.  Seymoui'e  gioundi  had  bcm 
filled  up,  but  the  speiimens  I  found  (here  were  lufBcient  10  ihew  thii  leHmbUaee— 
8etWetwt«T:  Lellcra,  p.  t3\. 
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artifid&l  divisions  of  scientific  anaDgemeDt  not  unfrequently 
keep  out  of  view. 

The  Wealds. 

IV.  The  coast  section  between  the  cfaalk  clifis  near  Foike- 
atone,  and  Beachy  Head,  is  so  mach  concealed  by  marshy  tracts 
throughout  the  portion  corresponding  to  the  place  of  the  green 
sand  and  weald  clay,  that  the  examination  of  it  is  difficult  and 
unsatisfactory;  but  I  have  coloured  the  section  (fig.  I),  in  con- 
formity with  that  of  the  Isle  of  Wight,— in  part  from  obserrations 
of  my  own,  with  the  hope  of  suggesting  further  inquiry  ;  since 
there  is  strong  reason  to  expect,  from  the  fierfect  correspoudeDce 
of  the  interior,  that  the  arrangement  of  the  beds  upon  the  coast 
also,  will  prove  to  be  throughout  the  same. 

At  Beachy  Head  there  is  no  difficulty,  the  chalk  being  there 
succeeded  by,  and  almost  passing  into  beds  of  firestone,  of 
inconsiderable  thickness,  but  corresponding  to  those  of  Culver, 
&c.  in  the  Isle  of  Wight,  and  of  Ryegate,  in  Surrey  ;*  these 
are  followed  by  blue  clay,  harsh  to  the  touch,  somewhat  sandy, 
and  apparently  containing  few  fossils.  From  thence  to  a  consi- 
derable distance  eastward,  the  strata  are  concealed ;  but  there 
can  be  little  doubt  that  the  low  sand  hills  which  occur  at  Lang- 
ley,  and  from  tbence  run  inland  through  Arlington,  Selmeston, 
Gcc.  (Mantell,  p.  76),  in  a  line  nearly  parallel  to  the  cfaalk, 
belong  to  the  green-sand  formation. 

Mr.  Smith's  maps  of  the  interior,  and  his  section  fifom 
London  to  Brighton,  accord  with  this  identification.  The  list 
which  he  has  given  of  the  beds  within  the  denudation  of  Kent, 
Sussex,  and  the  adjoining  counties,  corresponds  exactly,  though 
under  different  names,  with  that  of  the  section,  fig.  I ;  and  toe 
range  of  "  sand  and  sandstone,"  represented  in  his  map  of 
Sussex  as  pa.'jsing  through  Barcombe,  is  obviously  the  continu- 
ation of  the  sands  of  Langley  above-mentioned. 

The  shore  on  the  east  of  Beachy  Head,  nearly  to  Bexfaill,  is 
so  low  and  flat,  that  the  beds  can  be  examined  only  (under 
favourable  circumstances)  at  low  water ;  the  Hastings  sands, 
however,  rise  about  the  latter  place,  and  the  upper  part  abounds 
with  reddish  and  greenish  clays,  like  those  already  described  as 
forming  so  large  a  part  ofthis  formation  in  the  Isle  of  Wight.-^  The 
sands  decline  to  the  eastward,  and  subside  about  Stone  Cliff 
on  the  east  of  Rye,  and  there  again  the  country  becomes  difficult 
of  examination ;  what  may  be  considered  as  the  true  coast  being 
aeparated  fVom  the  sea  by  Romney  Marsh.     But  the  character- 


b«fon  the  QvDloi^ckl  Sodetjr.    See  Annali,  Julj,  1DS4,  p.  U  of  (hii  to1iu&& 
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utic  fossili  completely  identify  the  limentoaei  of  that  tnct  with 
those  of  the  isle  of  Wight;  and  there  can  be  no  doubt  as  to  the 
place  where  the  formation  commences,  the  Cypris  faba being  found 
m  the  clay  immediately  beneath  the  green  sandstone,  above  the 
town  of  Hythe. 

In  pursuing  the  boundaries  of  the  chalk  around  the  great 
denudation  ofKent  and  SusBex,  the  same  succession  of  oeda 
can  be  recognized  in  several  other  places. — ^Thus  the  description 
given  by  Mr.  Manteli,  from  Mr.  J,  Hawkins,  of  the  '  Malm  rock' 
of  Western  Sussex,  accords  with  the  succession  represented  in 
Sections  1  and  2.  A  similar  section  has  been  communicated 
to  me  by  Mr.  Lyell,  front  the  village  of  Shiere,  between  Dorking 
and  Guilford,  on  the  north  western  side  of  the  weald  district : 
tile  following  being  the  order  of  the  beds, — chalk,  green  sand 
with  calcareous  chert  (firestone) ;  blue  mar)  (gault)  of  dark 
colour,  with  a  few  fragments  of  shells ;  and  ferruginous  sand 
(the  upper  beds  of  the  green  sand). — The  section  (fig.  1),  it  will 
be  seen,  corresponds  essentially  with  that  given  hy  Mr.  Web- 
ster,* and  by  Mr.  Phillips  ("  Outlines,"  p.  150,  8tc.)  of  the 
tract  between  Merstham  and  Nutfield,  in  Surry. — And  Mr.  War- 
burton  informs  me  that  be  has  traced  the  upper  fernigiDous  por- 
tion of  the  green-sand  eastward, — from  Guildford  through  Hed- 
Bill  (Ryegate),  River-Head,  Seal,  Ightham,  and  Wrotham 
Heath,  to  Aylesford,  in  the  neighbourhood  of  Maidstone. 

On  the  east  of  Oodstone  however,  the  structure  of  the  county 
must  still  be  considered  as,  in  some  degree,  uncertain,  for  the 
following  reasons :  ] .  That  the  firestone  beds  have  not  been 
traced  to  the  west  of  the  point  above-mentioned ;  though  their 
equivalent  wi\l  probably  be  found  among  the  harder  beds  at  th« 
bottom  of  the  grey  marly  chalk.  2.  Notwithstanding  the  many 
evidences  of  correspondence, — the  great  abundance  of  fossUs  iu 
the  Folkestine  marl,  and  their  comparative  scarcity  throughout 
the  Isle  of  Wight,  is  a  variation  o(  such  amount  as  to  demand 
the  strongest  evidence  of  geological  id  entity,  f  3.  The  ferrugin- 
ous beds  at  the  top  of  the  green-sand  formation,  have  not  yet 
been  observed  in  the  vicinity  of  Folkestone  ;  while  on  the  other 
hand,  calcareous  matter  exists  there  in  much  greater  propor- 
tion than  in  any  part  of  the  lower  beds  in  the  Isle  of  Wight : — 
The  fossils,  however,  are  the  same.  But  I  have  observed  some 
appearances  on  the  shore  between  Sandgate  and  Folkestone, 

•  GeoL  TiMi».  Td.  f .  p,  S53. 

+  Od  die  oppoiite  oont  of  Fnno,  the  Folkntons  mul  occun  beneath  tlie  chalk 
irithoat  Ihe  interveution  ot  the  fire  alone:,  al  IcMt  in  a  proaUBent  fbnu.  I  h*TB  (raced 
it  with  mail  of  the  cbanctetutie  ahcUi  of  FoUieaCODe,  aU  nxuid  tile  dtnudMioD  ot  the 
kvar  BottlonDoia,  from  the  foot  of  Blanenei,  through  Bounin,  Colambarq,  Lottia- 
^wiiilw.  ta  the  vidnitfc^  gamer  1  and  bave  f»uad  in  •even]  pl*M*  beoMdi  it  tncei  of 
BMs  aand—In  Jdi.  Sim^'a  atuft  of  Krot  and  Siutj,  &e  gult  ia  UDtinued,  withou 
HUwniplKtt,  Aon  dw  wot  «f  Dnting  to  th*  coaH. 
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which  seemed  to  render  thia  part  of  the  series  deserving  of  fur- 
ther examination. 

Coast  of  Darsetihire. 

V.  The  progressive  condensation,  and  thinning  out  of  the 
strata  towards  the  west,*  is  such,  that  the  spnce  occupied  by  the 
beds  between  the  chalk  and  the  lowest  visible  part  of  the  Hast- 
ings sands, — which  is  in  Sussex  (from  Folkestone  toWinchelsea, 
fig,  I), — more  than  twenty  miles  in  extent, — is  reduced  success- 
ively;— in  the  Isle  of  Wight  (between  Ilockeii-End  and  South- 
more),  to  about  eight  miles  ; — at  Swanage  Bay,  fig,  3,  to  less . 
than  one  mile  and  a  half;— at  Worbarrow,  fiy;.  6,  to  less  than 
three-quarters  of  a  mile;  and  finally  at  iJurdle  Cove,  fig.  6, 
where  these  beds  appear,  for  the  last  time,  on  the  coast,  to  less 
tiian  a  furlong : — the  horizontal  distance  in  a  direct  line  between 
Folkestone  and  Durdle  Cove,  the  extreme  points  of  this  series, 
being  about  170  miles.  This  convergence,  it  is  true,  appears 
much  greater  than  it  adtually  is,  in  consequence  of  the  high  in- 
clination of  the  strata  on  the  coast  to  the  west  of  Purbeck, 
where  at  last  they  become  very  nearly  vertical  j-f  but  the  con- 
densation is  really  sufBcient  to  make  it  more  extraordinary  that 
BO  many  members  of  the  series  have  been  retained,  than  that 
some  beds  should  be  wanting. 

At  Worbarrow,  and  in  the  coves  to  the  west  of  that  place, 
I  could  not  detect  any  trace  of  the  weald  clay,  between  the  sands 
below  the  gault ;  the  sections  {fig.  5  and  6)  affording  only  one 
continuous  series  of  sandy  beds,  from  the  gault  to  the  commence- 
ment of  the  Purbeck  strata.  But  at  Swanage  (fig.  4  and  5)  I  was 
more  successful,  having  found  there  distinctly  the  equivalent  of 
the  weald  clay ;— beds  of  bluish  slaty  clay  containing  the  cyprts 
faba,  and  other  shells  of  the  sume  species  with  those  of  the  Isle 
of  Wight;  and  limestone  in  thin  strata,  composed  of  bivalves, 
with  small  paludinee,  and  of  oysters,  and  in  some  cases  en- 
crusted with  obscurely  fibrous  carbonate  of  lime,  Beds,  also  com- 
posed of  mottled  greenish-grey  sand  and  grey  clay,  Uke  those  of 
Sandown  and  Cowleaze  chines,  occur  in  this  part  of  the  section. — 
But  the  sands  interposed  between  the  weald  clay  and  the  Gault  are 
not  in  themselves  distinguishable,  at  Swanage  Bay,  from  the  in- 
ferior (Hastings)  beds ;  the  green  particles  being  wanting,  and 
the  sands  differing  only  in  colour,  fineness  of  grain,  and  a  vari- 
able admixture  ot  clay.  There  are  among  them  some  remark- 
able courses  of  a  very  fine  grained  calcareous  grit  used  by  the 
Swanage  quarry-men  for  sharpening  their  tools  :  but  I  have  not 

•  Ste  Webster,  Letten,  p.  I9i,  uid  PlsCea. 

■f-  The  difi^ncx  ai  to  the  impreaejon  produced  on  the  observer,  by  beds  of  Ibe  time 
thicknen  ahen  neaily  hotizcntal,  and  when  highly  inclined, — which  traxa  from  our  hibit 
ofattDiadng  heights  Bud  horizonlsl  >pacc  hj  very  different  scales,  deserves  (he  attention 
of  dune  who  Kit  not  much  accustomed  to  geological  observatioti.  Thus  a  bed,  or  group, 
800  ftet  thick,  if  hoHzantal,  forms  a  very  atnking  cliff:  but  as  pait  of  an  highly  ia- 
cUned.Mtufi,  it  may  be  faateA  by  with  compwwivdj  little  node*. 
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yet  had  an  opportunity  of  compflring  the  specimeuB,  with  those 
of  the  Whetstone  quarries  &t  'Blackaown,  in  Devonshire,  which 
are  in  the  green  sand. 

Fig.  3,  IS  a  Bection  southwards  from  the  chalk  near  this 
place  to  the  town  of  Swanage,  but  reversed,  for  the  purpose  of 
showing  its  correspondence  with  that  of  the  Isle  of  Wight  at 
Compton  Bay :  and  I  have  also  copied  a  portion  of  Mr.  Web- 
ster's accurate  view  of  the  coast,  for  the  purpose  of  pointing  out 
more  precisely  the  situation  of  the  clays.* — In  this  sketch  (rig.  4) 
the  spectator  is  supposed  to  be  placed  upon  the  firestone  where 
that  bed  first  rises  from  under  the  chalk,  and  to  look  along 
the  shore  towards  Swanage.  Masses  of  &Uea  chalk  are  seen 
between  this  place  and  the  commencement  of  the  Hastings 
sands  : — but  these  are  easily  accounted  for, — bein^  in  fact  an 
tinderclitf,  produced  exactly  in  the  same  manner  as  m  the  Isle 
of  Wight: — and  the  firustone  and  gault  rise  and  hold  their 
place  with  as  much  regularityas  I  have  any  where  else  remarked. 

The  section  of  the  Hastino;^  sands,  in  Swanage  Bay,  com- 
prehends  the  whole  of  the  formation,   and  gives  one   of  the 
most  distinct  views  of  it  that  can  be  obtained  in  England.     It 
corresponds  completely,  at  the  upper  part,  with  the  beds  which  ' 
are  visible  in  the  Isle  of  Wight,  and  at  Hastings. 

VI.  Very  little  is  yet  known  of  the  strata  which  form  the 
subject  of  ibis  paper,  in  tbe  interior  of  England ;  but  an  atten- 
tive perusal  of  Mr.  Conybeare's  descriptions  will  show  that 
some  of  the  obscurities  connected  with  them,  may  be  re- 
solved by  referring  to  the  order  in  which  the  beds  are  exhibited 
in  the  Isle  of  Wight,  I  am  in  fact  unwilling  to  abandon  the  ex- 
pectation of  finding  in  this  part  of  the  series  the  same  'steadi- 
ness of  arrangement,  that  is  known  to  exist  in  other  portions  of 
it:  the  reasoning  which  implies,  that  less  of  regularity  is  to 
be  expected  in  a  suite  of  sands  and  clays  than  elsewhere,  hav- 
ing always  appeared  to  me  to  be  insufficient.  It  is  the  fact 
alone,  established  by  extensive  observation,  that  could  have 
rendered  credible  the  identity  and  constancy  of  succession  of 
any  portion  of  tbe  strata ;  and  we  really  know  so  very  little  of 
the  nKide  in  which  they  have  been  formed,  that  onr  estimate  of 
the  comparative  probability  of  regularity  in  one  description  of 
beds,  of  sand,  or  clay,  or  limestone,  more  than  another,  is  matter 
of  the  very  slightest  conjecture. 

•  The  place  wliere  bII  the  beds  above  ileKcribcd  occur  ia  oUcd  FunSeU.  The  ex- 
■DimiidoD  of  iL  is  icDdercd  difficult  b;  the  pomliiia  of  (he  itnta,  which  rctne  obliqurlj 
inland,  and  at  the  umc  time,  when  uen  &om  the  ah«e,  nie  tnwarda  the  eje ;  lo 
that  the  weatil  clay  lie*  behind  the  upper  beda  of  the  HutiDgt  nnd,  in  aoook,  where  it  ia 
•0  mu<Ji  obseureil  by  the  &U  of  the  incumbeat  mbituicei,  thu  without  the  ■Mfafiinrn 
(rf  quUTf-men  1  could  mot  have  obtained  a  new  of  the  bcdaiaattu. 
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SCIENTIFIC  NOTICES. 

Chemistry. 
1.  Juice  of  Elder  Berries  as  a  Tat. 

The  juice  of  the  elder  berries  fleems  to  posseu  important 
propertiea  lu  a  delicste  re&gent.  The  following  proc«H  was 
amployed : — 

Take  any  qnaatity  of  the  ripe  berriei,  picked  clean  from  the 
atalks,  and  after  having  bruised  them,  press  the  juice  into  a 
cleaa  well-tinned  vesBel.  Add  a  fourth  part  of  its  weight  of 
alcohol,  and  evaporate  the  mixture  to  one-half.  Removeitfrom 
the  fire  for  ten  or  twelve  minutes,  and  add  as  much  alcohol  as 
70U  hare  of  concentrated  juice.  A  copious  precipitation  of  the 
parenchymatous  and  gummy  parte  wiU  take  place,  which  wiU 
permit  toe  liquor  to  be  strained  with  ease  through  a  fine  cotton 
sloth. 

The  filtered  liquor  is  now  fit  for  use.  It  consists  of  the  sac- 
charine and  colourine  principles  of  the  berries,  in  solution  with 
alcohol  and  water.  It  is  of  a  beautiful  violet  colour.  In  order 
to  ascertain  ite  utility  as  a  test  of  acids  and  alkalies,  the  follow- 
ing experiments  were  made  :— 

To  one  pint  of  rain  water  a  single  drop  of  the  tincture  of  elder 
berries  was  added.  The  blue  colour  was  too  pale  to  he  per- 
ceived; but  the  addition  of  a  single  drop  of  sulpouric  acid  pro- 
duced a  decided  red  colour. 

To  the  liquor  etnpieyed  in  the  last  experiment,  a  minnte 
quantity  of  alkali  was  added,  when  it  immediately  changed  to  a 
bright  lively  green.  If  a  quantity  barek  sufficient  to  neutralize 
the  acid  be  employed,  the  original  blue  or  violet  colour  la 
restored ;  hence  this  test  posBesses  all  the  delicacy  of  the  tinc- 
ture of  litmus,  or  blue  cabbage,  and  has  this  additional  valuable 
property  of  keeping  unaltered,  during  the  hottest  season  of  the 
year.  The  species  tried  as  above  was  the  Sambucus  catiadentis; 
the  juice  of  the  common  elder  berry  {Sambucus  nigra)  Vfti\ 
probably  answer  as.  well. — (Annals  of  the  Lyceum  of  Nat.  Hist, 
of  New  York.) 

2.  Volatility  of  the  Salts  of  some  of  the  Vegetable  Alkalies, 
Ferrari  states  that  alt  the  salts  of  Strychnia,  when  dissolved 
in  water,  are  volatile  in  temperatures  below  that  of  boiling  water. 
The  volatilization  is  most  considerable  when  the  solution  is 
concentrated,  and  when  it  contains  an  excess  of  acid.  The  salta 
which  he  esamiaed  were  the  sulphate,  muriate,  nitrate,  and 
acetate.  He  remarked  also  that  the  muriate  of  chinin  is  so  vola- 
tile that  the  steam  which  rises  from  iti  aqueoos  solution  in  a 
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state  of  ebullition,  faas  a  decidedly  bitter  taste.  The  volatility 
of  the  sulphate  of  chinin  had  been  previously  takes  notice  of 
by  CallautJ. — (Giornale  di  Fisica,  Sec.  vi.  457.) 

3.  Existence  of  Manna  in  the  Leaves  of  Celery.  ' 

Dp.  a.  Vogel  finds  the  following  substancea  in  the  leaves  of 
this  plant  {Apium  graveolens). 

1.  A  colourless  volatile  oil,  in  which  residestiiepeculiarodonr 
of  the  plant. 

2.  A  thick  fatty  oil,  partly  combined  with  chlorophyle.* 

3.  A  distinct  trace  of  sulphur. 

4.  A  tremulous  Jelly,  or  bassorine,  which  acquires  a  gelatiaoua 
consistency,  by  the  action  of  weak  acids  or  of  water. 

5.  A  brown  extractive  matter,  soluble  in  idcohol,  and  precipi- 
tated by  solutions  of  tin  and  lead. 

6.  Gum, 

7.  Manna. 

8.  A  very  considerable  quantity  of  nitrate  of  potash. 

9.  Muriate  of  potash. 

The  manna  may  be  extracted  by  boiling  the  filtered  juice  of 
the  leaves  ia  order  to  precipitate  the  chlorophyle  and  vegetable 
albumen,  and  evaporating  the  liquid  thus  purified,  to  the  con- 
sistency of  honey :  it  separates  on  cooling  in  greyish  white 
acicular  crystals.  But  the  most  accurate  procedure  la  to  digest 
this  thick  liquid  for  a  few  minutes  in  alcohol,  and  to  tilter.the 
solution  while  boiling  hot.  After  some  hours  it  concretes  into  a 
soft  white  coloured  mass,  resembling  a  cauliflower :  this  may  be 
rendered  considerably  purer  by  squeezing  but  the  alcoholic  liquid, 
redissolving  the  solid  portion,  and  crystallizing- a  second  time. 

Thus  obtained,  it  possesses  all  the  properties  of  manna  purified 
by  solution  in  alcohol.  Like  this,  it  lias  a  sweet  taste,  is  very 
soluble  both  in  cold  and  hot  water,  dissolves  but  sparingly  in 
cold,  and  to  a  large  amount  in  hot  alcohol,  and  on  cooling  sepa- 
rates from  the  solution  in  the  form  of  a  soft  white  mass,  resem- 
bling a  mushroom.  The  solution  also  is  quite  incapable  of  the 
spirituous  fermentation. 

The  fresh  leaves  of  celery  yield  rather  more  than  one  per  cent, 
of  manna,  purilied  by  repeated  crystallization. 

He  could  not  succeed  in  detecting  a  trace  of  manna  in  the 
loaves  of  common  parsley  (Apium  Petroselinum),  or  of  the  com- 
mon leek  {Allium porrum). 

This  is  the  first  well  authenticated  instance  of  manna -occur- 
ring in  the  leaves  of  an  European  plant. — (Schweigger  and 
Meinecke's  Jahrbuch  der  Chemie  nod  Physik,  vii.  365.) 

*  This  ia  ihe  nsme  wliich  Fdletiec  and  Cavenloa  have  Atqilied  to  the  gteen  f^Wring 
natUT.  of  Invei,  aod, which  Toold  apputftini  Adi  experunenta  to  be  ■  peculiai  vage- 
Mble  principle.— <See  Joiunal  de  Phw-tnade,  iii.  486.) 
New  Series,  vol.  viii.  2  c 
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4.  lodous  Acid. 

II  Sig.  Sementini,  of  Naples,  has  published  an  account  ofa 
combiDation  of  iodine  and  oxygen,  contaiDine  leas  of  the  latter 
principle  than  iodic  acid.  It  is  obtained  in  the  following  man- 
ner :~EquBl  parts  of  chlorate  of  potash  and  iodine  are  to  be 
triturated  together  in  a  glass  or  porcelain  mortar,  until  they 
form  a  very  fine  pulverulent  yellow  mass,  in  which  the  metallic 
aspect  of  the  iodine  has  entirely  disappeared.  If  there  be  excess 
ofiodine,  the  mixture  will  have  a  lead  colour.  This  mixture  is 
to  be  put  into  a  retort,  the  neck  being  preserved  clean,  and  a 
receiver  is  to  he  attached  with  a  tube  passing  to  the  pneumatic 
trough.  Heat  is  then  to  he  apphed,  aud  for  this  purpose  a  spirit 
lamp  win  be  found  sufficient ;  at  first  a  few  violet  vapours  rise, 
but  as  soon  as  the  chlorate  begins  to  lose  oxygen,  dense  yellow 
fumes  will  appear,  which  will  be  condensed  in  the  neck  of  the 
retort  into  a  yellow  liquid,  and  run  in  drops  into  the  receiver ; 
oxygen  gag  will  at  the  same  time  come  over.  When  the  vapour 
ceases  to  rise,  the  process  is  finished,  and  the  iodoua  acid 
obtained  will  have  the  following  properties  :— 

Its  colour  is  yellow,  its  taste  acid  and  astringent,  aud  leaving 
a  burning  sensation  on  the  tongue.  It  is  of  an  oily  consistency, 
and  flows  with  difBculty.  It  is  neavier  than  water,  sinking  in  it. 
It  has  a  particular  odour,  disagreeable,  and  something  resembling 
that  of  euchlorine.  It  permanently  reddens  vegetable  blues, 
hut  does  not  destroy  them  as  chloric  acid  does,  ft  is  very  solu- 
ble in  water  and  alcohol,  producing  amber-coloured  solutions. 
It  evaporates  slowly,  and  entirely  iu  the  air.  At  112°  Fahr.  it 
volatilizes  rapidly,  forming  the  dense  vapour  before  mentioned. 
It  is  decomposed  by  sulphur,  disengaging  a  little  heat,  and  lihe- 
raring  violet  vapours.  Carbon  has  no  action  on  it  at  any  tem- 
perature. Solution  of  sulphurous  acid  decomposes  it  as  well  ai 
iodic  acid,  precipitating  the  iodine  as  a  brown  powder.  It  is 
characterized  by  the  manner  in  which  potassium  and  phosphorus 
act  OD  it :  the  instant  they  touch  it  they  inflame  ;  the  potassium 
producing  a  white  flame  and  dense  vapours,  but  little  prDoIibe< 
ration  ofiodine,  and  the  phosphorus,  with  a  noise  as  of  ebulli- 
tion, violent  vapours  appearing  at  the  same  time. 

The  odorous  nature  of  this  acid,  its  volatility,  colour,  and  its 
power  of  inflaming  phosphorus  by  mere  contact,  show  that  some 
of  the  principal  characters  of  iodine  are  retained,  and  that  it  is 
oxygenated,  therefore,  in  a  minor  degree,  and  deserves  the  name 
of  iodous  acid. 

Its  composition  has  not  been  experimentally  ascertained. 
M.  Sementini  endeavoured  to  analyze  it  by  putting  100  grains 
-into  the  end  of  a  long  sealed  tube,  and  then  dropping  a  small 
piece  of  phosphorus  in,  iodine  was  disengaged,  and  condensed 
in  the  upper  part  of  the  tube,  and  this  was  found  to  amount  to 
45  grains ;  but  this  can  furnish  only  very  uncertain  resalts. 
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lodous  acid  dissolves  iodine,  becoming  of  a  deep  colour,  more 
dense  and  tenacious,  and  having  more  strongly  the  odour  o 
iodine.  When  heated,  the  iodine  partially  rises  from  the  iodons 
acid,  bnt  they  cannot  be  separated  in  this  way. 
'  M.  Sementini  believes  also  in  an  oxideofiodine,  and  has  given 
the  name  to  the  black  powder,  which  is  produced  by  the  action 
of  sulphurous  acid  on  iodous  acid,  and  wnich  still  contains  oxy- 
gen, but  he  mentions  that  this  and  some  other  points  still  require 
iiivestigfttion. 

The  following  are  the  properties  of  the  iodic  and  iodons  acids, 
by  which  ajudgmeat  may  be  forme i^ of  their  specific  difference. 
Iodic  acid  is  solid,  white,  without  odour,  reddening  blue  colours, 
and  then  destroying  them.  VoliUile  at  466°  Fahr.  with  decom- 
position ;  heated  with  charcoal  or  sulphur,  it  is  decomposed  with 
detonation.  Iodous  acid  is  liquid,  yellow,  odorous,  reddening 
Uue  colours,  but  not  destroying  tbem;  volatilixiug  at  112°  Fahr. 
and  even  at  common  temperatures  without  decomposition; 
heated  with  sulphur  it  is  decomposed  without  detonation,  and 
inflames  potassium  and  phosphorus  by  mere  contact.  Bib.  Vrdv, 
XXV.  119. — (Journal  of  Science.) 

5.  Inflammation  of  a  Miiature  of  Oxygen  and  Hydrogen  under 
Water. 

Every  one  is  acquainted  with  the  oxyhydrogen  blowpipe. 
Mr.  Skidmore,  of  New  York,  has  observed  that  the  luminous  jet 
obtained  with  that  instrument  may  be  introduced  under  water, 
without  being  exfinguished.  The  ooty  precaution  necessary  is 
to  introduce  it  slow^,  that  the  dame  may  not  be  repelled  into 
the  receiver. 

The  flame  viewed  girder  water  is  globular,  It  bums  wood,  and 
beats  metallio  wires  to  redpeas.  Mr.  SkidmorB  thinks  that  his 
observation  may  be  advantageoasly  employed  in  maritima  war- 
fere. 

6.  Advantageam  Mode  of  ming  Akokolin  Vegetable  Analysis. 

MM.  H.  Petroz  and  Robinet,  in  their  examination  of  the  fruit 
of  the  lilas,  treated  the  decoction  of  the  grains  with  a  lai^ 
quantity  of  alcohol  gradually  added  while  in  the  state  of  a  thick 
syrup,  without  reducing  it  to  a  further  degree  of  diroeBs,  By 
this  mode  the  product  of  the  decoction  is  at  once  dtvided  into 
two  portions,  one  soluble  in  alcohol,  the  other  not.  The  decoc- 
tion should  not  be  evaporated  to  a  very  thick  symp,  for  in  that 
case  the  precipitated  matter  retains  some  of  the  substances 
which  should  be  taken  up  by  the  spirit.  The  alcohol  must 
be  of  such  a  strength  as  not  to  be  too  much  weakened  by  the 
water  remaining  in  the  8ynjp.-^( Journal  de  Phannacie.) 
2c3 
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Mineralogy. 


To  the  numerous  analyses  which  have  akeady  been  puhlished 
of  the  individuals  belonging  to  this  important  claas  of  miDerals, 
we  have  to  add  the  following  : — 

1.  Green  trapezoidal  garnet  from  the  mine  Gamla,  in  Sala. 
Sp.  gr.  3-746. 

Silica 36-62  18-42  oxygen 

A»™-. 7-53  -|_jo.3i 

Oxide  of  iron 22'18  ^ 


Lime 31-80  , 


::} 


Magnesia 1-S 

100-08 
3.  The  same,  from  the  same  locality,  hut  obtained  at  a  diffn-- 
ent  period. 

SiUca 36-73   18-47  oxygen 

Alumina 2-78 


Oxide  of  iron 26-83 

Lime : 21-79  , 


9-22 


Magnesia 12-44  ......f  ^'^^ 

99-57 
(Bredberg,  KongL  Vet.  Acad.  Handl.  1822,  p.  83.) 

3.  Calcareous  garael,  from  Lindho,  in  Westmannland. 
Colour,  black  and  blackish  brown.  Crystel,  the  primitive  rh0m> 
boid,  sometimes  with  truncated  lateral  edges. 


SiUca 37-55  .. 

. . . .    18-78  oxygen 

Oxide  of  iron 31-35   .. 

....      9-61 

Lime 26-74   .. 

'.'.'.'.}  *'^^ 

Oxidule  of  manganese.     4-78    . . 

100-42 

(Hisinger,  ibid.  1821.) 
These  three  analyses  accord  sufficiently  with  the  formula 
which  has  been  deduced  as  representative  of  the  constitution  of 
garnet;  namely,  an  atom  of  a  silicate  of  a  base  containing  two 
atoms  of  oxygen  +  an  atom  of  a  silicate  of  a  base  containing 
three  atoms  of  oxygen. 
The  mineralogical  formula  for  the  Sala  garnet  is 

and  for  the  landbo  garnet, 

ys  +  FS 

Dinitizedb,  Google 
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It  is  greatly  to  be  wished  that  this  extensive  genus  were  sub- 
jected to  a  more  systematic  examination  than  it  has  hitherto 
received,  and  as  has  already  been  done  so  successfully  in  the 
case  of  the  pyroxenes  and  ainphiboles.  The  accuracy  of  the 
preceding  formula  is  indeed  supported  by  strong  arguments ; 
but  many,  particularly  of  the  olaer  analyseSj  are  contradictory 
of  it,  and  the  simplicity  of  the  crystalline  form  of  garnet  renders 
pecuUarly  necessary  a  severe  induction  of  facts,  before  it  can  be 
regarded  as  demonstrated  that  there  are  not  at  present  con- 
founded under  this  name  several  genera  of  minerals,  which  are 
essentially  distinct  from  one  another,  even  on  the  broad  basis  of 
the  isomorphous  theoiy. 

8.  On  Meiomte. 

Our  mineralogical  readers  are  aware  that  within  these  few 
years  analyses  of  this  mineral  have  been  successively  published 
by  Arfwedson,  Gmelin,  and  Stromeyer.  The  results  of  the  last 
two  chemists  were  almost  identical ;  but  those  of  Arfwedson 
disagreed  with  both  so  materially,  that  it  was  obvious  that  either 
he  or  they  must  have  been  engaged  with  a  different  mineral  from 
meionite.  M.  Arfwedson,inalettertoSchweigger,aclcnowledge8 
his  mistake,  and  states,  that  on  repeating  the  analysis  with  an 
authentic  specimen,  he  had  obtained  results  which  indicated 
exactly  the  same  formula  with  those  of  Gmelin  and  Stromeyer. 
It  is  singular  that  the  "mineral  which  he  originally  analyzed, 
although  scarcely  differing  in  composition  from  leucite,  was 
easily  fusible  before  the  olowpipe ;  whereas  leucite  is  quite 
infusible. — (Jahrbuch  der  Chemie  und  Physik,  ix.  347.) 

9.  Erlanite,  a  new  Mineral. 

Lustre,  feebly  shining  to  dull.  Streak  shining,  with  a  fatty 
lustre.  Colour,  light  greenish  grey :  streak,  white.  Massive. 
Sometimes  compact,  sometimes  in  small  and  line  granular  dis- 
tinct concretions.  Fracture  in  some  specimens  foliated,  in 
others  splintery  and  even.  Its  structure  is  distincdy  cn'scalline, 
but  no  specimen  has  yet  been  observed  which  admitted  of  regu- 
lar cleavages.  Hardness,  between  that  of  apatite  and  actyno- 
lite,  Sp.  ar.  from  3*0  to  3-1.  Before  the  blowpipe,  it  melts 
easily  into  a  slightly  coloured,  transparent,  compact  pearl,  and 
resembles  gehlenite  more  closely  than  any  other  known  mineral ; 
from  felspar  it  is  distinguished  by  its  greater  sp.  gr.;  from 
BausBurite,  by  its  inferior  sp,  gr.and  hardness. 

It  was  discovered  in  1818  by  Briethaupt  in  different  parts  of 
the  Saxon  Erzeebirge.  It  forms  a  part  of  the  oldest  gneiss 
formation,  and  is  always  mised  with  more  or  less  mica.  Between 
GroB-Pbhle  and  Erla  there  esistB  a  bed  of  it  at  least  1 00  fathoms 
in  thickness.     It  has  been  used  for  upwards  of  200  years  as  a 
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flox  by  the  iron  Bmdtere,  and  until  ita  examination  by  Brie- 
thaupt,  it  had  been  uoiformly  miataken  for  limeBtone. 

According  to  tlie  analysis  of  Prof.  C.  O.  Qmelin,  it  is  com- 
posed of 

Silica 63-160 

Alumina 14-034 

lime. 14-397 

Soda 2-611 

Mf^esia 5-420 

Oxide  of  iron 7-138 

Oxide  of  mai^anese 0-639 

Volatile  matter 0-606 

Loss 1-99S 

100-000 
(Schweigger  and  Meinecke's  Jahtbuch  der  ChemienndPbysik, 
Tii.76.) 

10.  Natioe  Compomdi  of  the  Oxides  of  Uranium  and  Su^Huric 
Acid. 

These  new  mineral  bodies,  alluded  to  by  BeixeliOs,  are  thus 
described  by  Prof.  John,  their  discoverer. 

(1.)  Sulphate  of  Oxidule  of  Uranium. — It  always  occurs  crys- 
tallized, and  most  commonly  in  flattened  prisms,  from  one  to 
three  lines  in  length,  which  are  arranged  in  eccentric  druses. 
Colour,  beautifiJ  emerald  green,  sometimes  passing  into  apple 
green.  Lustre  considerable,  glassy.  Transparent;  sometimes, 
also,  opaque  and  dull.  Brittle,  ana  easily  pounded.  Soluble  in 
water.    The  solution  is  precipitated  cheanut  brown  by  the  triple 

Srussiate  of  potash,  yellowish  green  by  alk&lies,  and  in  brown 
ocks  by  iniuaioo  of  nutgalls.  Nitrate  of  silver  aud  metallic 
iron  occasion  no  alteration ;  and  a  solution  of  barytes  preci|H- 
tates  a  white  powder,  insoluble  in  nitric  acid.  When  ignited,  it 
undergoes  partial  decomposition;  for  if,  after  thi» treatment,  it 
be  digested  in  water,  a  yellow  coloured  powder  remains  undis- 
solved. It  accompanies  the  following  mineral,  which  had  here- 
tofore been  erroneously  regarded  as  an  oxide  of  uranium. 

(2.)  Subsulphate  oj  Oxide  of  Uratiium. — It  forma  a  thiu, 
botryoidal,  intense  sulphur-yellow  coloured  coating  over  the 
aurface  of  the  minerals  on  which  it  is  found.  It  is  friable,  and 
soils  the  fingers.  Digested  in  water,  a  poition  of  it  passes  into 
solution.  The  residue  dissolves  in  nitric  acid ;  and  ooth  solu- 
tions possess  the  properties  of  a  solution  of  sulphate  of  oxide  of 
uranium. 

Both  minerals  occur  in  Elias's  mine,  at  the  distance  of  about  a 
le^ue  from  Joachimsthal,  in  Bohemia. 

The  examination  of  these  con^uads,  observes  Dr.  John, 

C«.l,:sa:,G(")Oglc 
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afifords  a  new  proof  of  the  superiority  of  the  chemical  over  the 
external  characters  of  minerals,  for  many  other  ores,  as,  for 
example,  those  which  are  usually  styled  nickel  ochre,  zinc  ochre, 
black  copper,  moat  of  the  oxides  of  manganese.  Etc.  are  in  a 
similar  situation,  not  one  of  them  being  pure  oxides. — (Schweig- 
ger  and  Meinepke's  Jahrbuch  der  Chemie  und  Physik,  ii.  245.) 

11.  Notice  of  the  Lenzinite  from  the  Neighbourhood  of  Saint- 
Sever. 

This  mineral  differs  extremely  in  its  appearance ;  it  is  most 
conunonly  met  with  iu  amorphous  masses,  from  the  size  of  the 
fist  to  that  of  the  head ;  it  is  much  lighter  than  limestone,  and 
corered  externally  with  a  yellowish  brown  coating  of  oxide  of 
iron.  Internally,  it  is  of  a  hne  dead  white,  opaque,  homogene- 
ous, compact ;  of  a  line  grain,  and  sofl  and  soapy  to  the  touch ; 
it  is  susceptible  of  being  polished  by  rubbing  with  the  finger. 
It  adheres  strongly  to  tne  tongue,  and  may  be  cut  with  the 
knife ;  but  is  sufficiently  brittle  to  break  under  the  hammer  into 
sharp  angular  pieces.  Its  fracture  is  dull,  and  often  conchoLdal. 
When  dipped  in  water,  and  then  held  near  the  ear,  it  crackles 
remarkably,  but  does  not  split,  like  the  argillaceous  lenxinile  of 
John.  It  gives  no  elfervesceuce  with  acids,  becomes  hardened 
by  fire,  but  not  sufficiently  so,  to  scratch  glass. 

According  to  Pclletier's  analysis,  it  consists  of 

Silica 50 

Alumina 22 

Water 26 

Loss 2 

Too 

In  its  external  appearance,  it  has  much  resemblance  to  the 
compact  carbonate  of  magnesia, 

M.  Leon  Dufour  describes  three  varieties  of  this  mineral. — 
(Annales  des  Sciences  Naturelles.) 

12.  American  Localities  of  some  Minerals. 

Mr,  Shepard  has  found,  what  he  considers  as  yenite,  at  Cum- 
berland (R.  I.);  at  Chesterfield,  fine  specimens  oT  green  feldspar 
and  siliceous  oxide  of  manganese,  containing  occasionally  small 
octohedral  crystals  of  magnetic  iron.  These  two  were  found 
near  the  spot  where  the  sappare  is  obtained. 

Beautifnl  green  feldspar  has  been  recently  found  at  Beverley 
^Massachusets),  by  the  Rev.  Elias  CorneJius;  small' portions 
of  purple  fluor  are  disseminuted  in  its  fissures. 

Mr.  Jacob  Porter  gives  the  following  localities : — 

Calcareous  tufa,  exhibiting  impressions  of  vegetables,  hasbeen 
found  at  Semphronius,  New  lors. 
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Limpid  quartz,  in  good  crystalB  at  Saratoga  Springs,  .and  at 
Sand  Lake,  New  York ;  and  the  following  chiefly  in  Masaa- 
chusetts. 

Blue  quartz,  ferruginous  quartz,  fetid  quartz,  chalcedony, 
bornstone,  grey  and  red  jasper,  prismatic  mica,  black  tourmaline 
in  milky  quartz,  ailver>grey  scapolite,  black  hornblende,  graphite, 
and  oxide  of  manganese. 

Mr.  Steuben  laylor  found  feldspar  in  lai^e  crystals,  actyno- 
lite  in  potstone,  graphic  granite,  and  ferruginous  quartz,  at  Berk- 
hampstead ;  black  mica  and  prismatic  mica,  at  Hartford ; 
radiated  quartz,  at  Canton ;  kyanite,  at  Chatham ;  garnets  in 
mica  slate,  at  Middle  Haddam ;  epidote  and  gneiss,  at  Plain- 
field  ;  galena,  at  White  Creek  (N.  Y.) ;  smoky  quartz,  at  Kil' 
iingly ;  ferruginous  sand  in  great  abundance  at  Black  Island ; 
and  green  talc,  at  Smitbfleld,  K.  L 

To  this  list  we  shall  add  some  other  localities  gisen  by  Dr. 
Emmons. 

Siliceo-calcareous  oxide  of  titanium  (sphene)  in  oblique  four- 
aided  prists,  of  a  light  brown  colour,  associated  with  augite  and 
actynolite,  and  also  in  sienite,  at  Chester. 

Phosphate  of  lime;  in  an  aggregate  of  grey  epidote,  zoistte, 
hornblende,  and  quartz,  same  place. 

Manganese,  chabasie,  stiibite,  carbonate  of  lime,  in  various 
forms,  at  Cummington ;  beryl,  at  Norwich  and  Chester,  in  an 
aggregate  of  carbonate  of  lime,  chlorite,  and  feldspar ;  prismatic 
and  t&ular  mica,  indicolite?  garnets  and  staurotide,  of  every 
Tariety,  in  mica  slate,  Norwich.  A  cuiious  variety  ofcyanite 
occurs  here,  in  a  very  fine  soft  mica  slate  (resembling  potstone), 
often  in  heniitrope  crystals,  colour,  greyish  blue  ;  also  ferrugi- 
nous oxide  of  titanium  ^nigrine  ?)  in  granite,  and  oxide  of  tita- 
nium (titanite  ?),  in  flat  plates,  in  mica  slate. 

Augite  abounds  here  in  amorphous  masses. 

Sahlite  and  coccolite  occur  in  mica  slate ;  magnetic  oxide  of 
iron  is  abundant  in  mica  slate,  serpentine,  &c. ;  rhomb  spar  is 
found  in  dolomite  at  Middlefield,  and  a  large  mass  or  rock  of  the 
rhomb  spar  of  the  same  place,  contains  flbious  tremolite. 

Agate,  at  Chester,  a  large  mass  found  near  the  village,  in  the 
sand.  It  consists  ofyellow  jasper  and  chalcedony,  and  weighed 
upwards  of  I  tiO  lbs.  after  several  lai^e  fragments  had  been  broken 
off.  Another  large  mass  of  the  same  materials,  partly  agatized, 
almost  twice  the  size  of  the  preceding,  was  found  near  the  same 
place. — (American  Journal  of  Science.) 

13.   Vtiuvian  Minerah.    (Extract  of  a  Letter  from  Signor  Mon- 

ticelli.) 

The  torrents  of  water  which  followed  the  eruption  of  Vesuvius 

in  1822  eirposed  several  minerals,  some  of  them  new,  to  view. 

They  consist  of  lapis  lazuli,  found  in  the  midst  of  the  red  sand, 
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thrown  oat  on  the  24th  of  October;  differeDt  varieties  of  quartz 
(flint  and  meDilite,  and  specimenB  passing  from  those  BubBtauces 
to  a  lava  of  amphigene  and  pyroxene) ;  phosphate  of  lime  in 
hesahedral  prisms ;  aielilite  m  cubes,  similar  to  those  from 
Capo  di  Bove  (the  last  two  found  in  a  current  (of  lava?)  on  the 
declivities  of  Mont  Somma,  above  Pollena) ;  gehlenite,  similar 
to  that  from  Fasaa  ;  specular  iron,  octohedral  oxidulated  iron; 
antimonial  iron  and  glass  of  antimoDy  combined  with  a  little 
osmium. — (Bulletin  des  Sciences  Naturelles.) 

14.  Oh  the  Contractiom  ofCtystab  hy  Heat, 
M.  Mitscherlich  has  observed  that  the  mutnal  inciination  of 
the  faces  of  Iceland  spar  vary  in  a  sensible  manner  by  the  effect 
oflieat,  and  that  between  0°  and  100°  (32"  and  212°  Fahr.)  the 
change  from  the  dihedral  angles  to  the  extremities  of  the  axis  of 
the  rhomboid  is  %^',  It  results  from  this,  that  if  we  suppose  the 
dilatation  of  the  crystal  perpendicular  to  its  axis  to  be  nothings, 
its  Cubic  dilatation  should  still  exceed  that  of  glass  by  nenr^ 
one-half;  but  on  measuring  the  cubic  dilatation  of  Iceland  spar  ■ 
with  M.  Dulong,  M.  Mitsctierlich  found,  on  the  contrary,  tbai 
it  is  less  ;  which  leads  to  the  singular  consequence,  that  while 
heat  dilates  the  crystal  in  a  direction  parallel  to  its  axis,  it  must 
cause  it  to  contract  perpendicularly.  M.  Mitscherlich  has 
ascertained  this  to  be  the  tact,  by  measuring  with  a  epherometer, 
at  different  temperatures,  the  thickness  of  a  plate  of  Iceland 
spar,  cut  in  a  direction  parallel  to  its  axis.  It  is  very  probable 
that  sulphate  of  lime  may  present  an  analogous  phenomenon, 
biit  the  reverse  of  the  preceding ;  that  is,  that  elevation  of  tem- 
perature may  produce  a  sensible  contracUon  in  the  direction  of  . 
Its  axis.  A.  F, — (Anaales  de  Chimie.) 

15.  On  the  Inciination  of  the  lAne  dividing  the  Optical  Axes  of 
certain  Cryttals. 
It  is  known  that  the  optical  ases  of  crystals,  improperly  called 
ayitais  with  two  axes,  do  not  coincide  with  the  axes  of  crystal- 
lization ;  and  it  has  been  hitherto  regarded  as  a  general  law, 
that  the  right  lines  which  divide  the  angle  contained  between 
the  optical  axes  into  two  equal  parts  must  be  equally  inclined  on 
the  corresponding  faces  of  the  crystal.  M.  Mitscherlich  has 
found  that  these  lines,  tymmetrical  with  respect  to  the  double 
refraction,  are  not  always  so  with  respect  to  the  faces  of  the 
crystal,  and  that  in  some  salts,  such  as  the  sulphate  of  magnesia, 
they  are  more  inclined  to  one  side  than  the  other,  without  any 
want  of  symmetry  in  the  crystaUine  form,  leading  one  to  presup- 
pose any  snch  deviation.  A,  F. — (Annales  de  Chimie.) 
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16.  Onthe  Accuracy  of  the  Inference  that  certain  FormatioM  haiee 
been  deposited  from  Fresh  Water,  deduced  from  the  Orgaaie 
Remains  found  in  them. 

Dr.  Mac  Culloch,  in  a  very  interestiag  paper,  on  the  Possibi- 
lity of  changing  the  Residence  of  certain  Fishes,  wliich  appeared 
in  the  34th  number  of  the  Journal  of  Science,  having  shown, 
that  several  apeciee  of  salmon  spend  a  lai^e  portion  of  their  time 
in  fresh  water ;  that  the  smelt  has  been  mmiliarised  entirely  to 
fieih  water,  in  which  it  has  been  kept  for  three  years  by  Colonel 
Meynell,  in  Yorkshire,  propagating  and  thriving  abundantly ; 
that  the  pike  is  fonnd  in  the  Caspian  Sea ;  and  that  many  other 
fishes  live  and  thrive  indifferently  either  in  fresh  or  salt  water, 
concludes  with  the  following  judicious  observations  : — 
.  "  There  is  a  subsidiary  question  arising  out  of  these  specula- 
tions respecting  the  convertibility  of  the  habits  of  manne  aui- 
mals,  highly  interesting  to  geology,  and  on  which  it  will  not  be 
out  of  place  to  say  afew  words,  although  unfortunately  not  much 
floUd  information  can  be  procured  respecting  it.  This  relates  to 
the  power  which  many,  perhaps  all  the  vermes  inhabiting  shells, 
possess  of  residing  indifferently  in  salt  or  fresh  water.  It  is 
well  known  to  geologists  that  with  respect  to  many,  if  not  oU 
of  those  deposits  supposed  to  have  been  formed,  like  that  of 
Paris  and  of  England,  under  fresh  water,  the  question  mainly 
rests  on  this,  namely,  whether  the  shells  now  auppoaed,  from 
certain  abalogies  and  peculiarities  of  structure,  to  have  been 
inhabitants  ofiresh  water  lakes,  may  not  have  equally  existed 
in  salt  lakes,  or  even  in  the  sea.  Some  experiments  towards 
the  elucidation  of  this,  subject  Iiave  been  instituted  in  France, 
but  I  need  not  detail  them,  as  they  must  be  fresh  in  the  recol- 
lection of  all  the  readers  of  this  journal.  It  has  also  been 
recently  ascertained  by  M.  FreminviUe,  that  in  the  gulf  of 
Livonia,  the  shell  fish  which  usually  inhabit  the  sea,  and  those 
which  belong  to  fresh  waters,  are  found  living  together  in  the 
flame 'places.  While  these  confirm  the  general  presumption 
which  forms  the  basis  of  this  communication,  their  general  pro- 
babihty  is  also  strengthened  by  that  analogy.  A  few  facts  of 
common  occurrence  on  our  own  shoiea  seem  to  add  additional 
weight  to  the  opinion  that  the  testaceous  fishes  in  general  are 
not  rigidly  limited  to  one  kind  of  water,  but  are  capable  of  hving 
in  bom. 

"  On  OUT  sea  coasts,  the  common  muscle  is  invariably  larger 
and  fatter  at  the  entrance  of  fresh  water  streams  into  the  sea, 
particularly  if  these  bring  down  mud,  and  in  these  places  the 
water  is  scarcely  salt ;  yet  they  live  also  and  propa^te  in  abun- 
dance on  shores  which  receive  no  fresh  water.    The  oyster  is 
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tnuiBDOFted  from  the  sea  to  brackieli  water,  where  it  also  not 
only  lives,  but  improves  in  condition. 

"  In  the  Bame  manner  the  common  cockle  inhabits  iodifier* 
ently  the  muddy  sand-banks  near  the  Kstaaries  of  nvera,  which 
are  always  soaked  with  fresh  water,  and  those  sandy  or  half 
mnddy  shores  where  no  such  water  is  found.  These  are  by  no 
means  the  whole  of  the  instances  which  might  be  enumerated 
in  support  of  an  opinion,  of  which  the  determination  is  so 
important  in  the  present  state  of  geologicid  science  ;  but  as  this 
Bubiect  is  too  important  to  pass  lightly  over,  and  as  the  hounds 
of  wis  communication  are  already  exceeded,  I  shall  leave  it  to 
those  who  may  have  the  means  and  the  inclination  to  examine  it 
in  greater  detail.  I  will  only  add,  that  the  same  considerations 
will  lead  to  similar  doubts,  where  it  has  been  attempted  by 
geologists  to  determine  the  nature  of  strata,  as  to  their  marine 
or  fresh  water  origin,  by  that  of  the  reatains  of  fishes  found  in 
them."— (Journal  of  Science.) 

Miscellaneous. 

17.  Fulminating  Powders  etnployed  as  Priming  for  Fowling 

Pieces, 

The  fulminating  substances  which  have  hitherto  been  em- 
ployed for  this  purpose  are  four  in  number.  1.  Fulminating  sil- 
Terj  2.  Fulminating  mercury;  3.  A  mixture  of  100  parts  of 
chlorate  of  potash,  12  of  sulphur,  and  10  of  charcoal;  4.  A 
Biixture  of  100  parts  of  chlorate  of  potash,  42  of  nitre^  36  of 
sulphur,  and  14  of  lycopodium.  A  variety  of  experiments  on 
their  comparative  advantages  have  been  recently  mad'e  in  the 
chemical  laboratory  in  the  University  of  Halle,  by  Lieut.  P.  W. 
Schmidt.  The  following  appear  to  be  the  most  useful  condu- 
sions  at  which  he  arrived. 

Fulminating  mercury  answers  the  purpose  completely,  but 
be  does  not  agree  with  Mr.  Wright  in  considering  it  preferable 
to  fulminating  silver.  On  this  point,  however,  we  feel  disposed 
to  differ  with  Mr.  S.  By  his  own  admission,  it  never  fails  to 
inflame  the  gunpowder,  and  as  it  is  not  nearly  so  explosive  as 
fulminating  silver,  the  risk  attending  its  employment  must  be 
proportionally  less.  The  first  mentioned  mixture  of  chlorate  of 
potash  is  much  preferable  to  either  of  the  metallic  fulminating 
powders.  It  is  not  so  liable  to  accidental  explosion ;  it  leaves 
behind  it  less  acid  matter,  and  does  not  corrode  the  iron  so 
rapidly;  and,  contrary  to  what  takes  place  with  fulminating 
mercury,  its  explosion  is  not  followed  by  a  deposition  of  mois- 
ture. The  facility  and  certainty  of  the  explosion  is  the  same  in 
both. 

The  second  mixture  of  chlorate  of  potash  is  not  nearly  so  efB- 

caciouB  as  the  first ;  although  this  is  chiefly  a  consequence  of 

.   Ae  ordinary  coiuteuctioD  of  the  touch-hole.    The  method  ol 


b,G(iogIc 


396  Scientific  Notices — Miscellaneous,  [Nov. 

fining  the  copper  caps,  recommended  by  Mr.  Wright,  is  not  only 
tedious  but  dangerous  ;  a  mucb  preferable  one  is  to  mix  up  the   . 
explosive  compound  into  a  thick  liquid,  with  any  adhesive  solu- 
tion or  tincture,  and  by  means  of  a  hair  pencil  to  introduce  a 
larce  drop  of  this  mixture  into  the  bottom  of  each  cap. 

TThB  Qermanu,  we  suppose  by  way  of  practical  refutation  to  the 
hackneyed  reproach  of  national  dulnesii,  have  anticipated  their 
neighbours  in  making  a  novel  application  of  fulminating  powder, 
A  good  many  years  ap;o,  an  attempt  to  murdt^r  was  made  by 
sending  by  post  to  the  obnoxious  person  a  box  containing  a 
quantity  of  the  powder,  and  within  which  several  of  tfie  common 
fiilminating  papers  were  cemented  in  such  a  manner,  that  they 
must  have  exploded  on  removing  the  hd.  Fortunately,  however, 
although  the  explo&ion  took  place,  it  did  not  communicate  to 
,  the  rest  of  the  powder.  The  criminal  was  delected,  and,  after  a 
judicial  trial,  was  suitably  punished. — (Schweigger's  Neues 
Journal  fUr  Chemie  und  Physik,  xi,  66.) 

18.  On  a  vew  Method  of  destroying  Calculi. 
Dr.  Civiale  introduces  a  straight  silver  sound  into  the  bladder 
through  the  urethra.  This  first  sound  incloses  a  second,  also  of 
ulver,  and  straight  and  hollow  like  the  first,  and  furnished  at 
its  extremity  with  three  spring  branches,  which  lie  close  toge- 
ther whilst  ensheathed  in  the  principal  sound,  but  when  pushed 
out  they  separate  and  form  a  sort  of  cage,  in  which,  with  some 
dexterity  on  the  part  of  the  operator,  the  stone  is  caught,  when 
the  cage  is  immediately  closed  by  his  drawing  the  sound  towards 
hko. 

'  He  second  sound,  in  its  turn,  incloses  a  long  steel  cylinder, 
terminating,  at  the  end  next  the  bladder,  and  between  the  jaws 
of  the  cage,  in  a  little  circular  saw,  or  file,  of  such  form  as  may 
be  most  applicable,  according  to  circumstances.  When  the 
stone  is  well  fixed,  the  steel  cylinder  is  pressed  against  it,  and 
by  means  of  a  small  pully  hxed  at  its  exterior  extremity,  a  watch-  . 
maker's  turn-bench,  on  which  it  is  mounted,  and  a  drill  bow,  it 
is  worked  like  a  drill  for  piercing  a  hole  In  a  piece  of  metal.  A 
dull  sound  is  immediately  heard  proceeding  from  the  abrasion 
or  splintering  of  the  stone.  A  spontaneous  dischai^  of  urine, . 
or  an  injection  of  tepid  water  into  the  bladder,  usually  termi- 
nates the  operation,  and  occasions  the  expulsion  through  the 
urethra,  dilated  by  the  introduction  of  the  large  sound,  of  the 
fragments  of  the  calculus. 

'uiia  process  was  first  tried  before  the  Commissioners  of  the 
Academy  on  the  13th  of  last  January,  on  an  individual  of  the 
name  of  Gentil,  thirty-two  years  old.  On  the  3d  of  February, 
when  the  operation  was  repeated  for  the  third  time,  the  calculus 
was  entirely  removed.  The  pain  was  almost  nothing,  and  dur- 
ing the  progress  of  his  cure,  M.  Gentil  always  went  on  foot  to 
the  house  of  M.  Civiale.  /  -  i 
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19.  White's  Floating  Breakwater. 
Among  the  practical  and  usefulinventioiiB  of  the  present  day» 
the  floating  breakwater  of  Mr,  White,  for  which  he  has  received 
a  patent,  promises  to  hold  a  respectable  place. 

This  coDtrivance  consists  of  a  series  of  square  frames  of  tim- 
ber, connected  by  mooring  chains,  or  cables,  attached  to  anchors 
or  blocks ;  they  are  disponed  so  as  to  inclose  either  a  rectihneat 
or  a  cuirilineal  space  for  the  reception  of  ships,  which  may  ride 
there,  protected  from  the  breaking  of  the  sea  or  surf. 
.  Iliese  firames  consist  of  logs  of  Quebec  yellow  pine,  from 
thirty  to  fifty  feet  long,  and  from  eighteen  to  twenty  inches 
thick.  The  logs  are  bolted  together  so  as  to  form  a  square 
frame,  consisting  of  two  parallel  frames.  The  separate  fi^miM 
are  connected  by  ropes  or  chain  cables,  secured  to  anchors  ot 
moving  blocks.  The  height  of  these  frames  may  be  increased  , 
by  logs,  or  pieces  of  timber,  on  the  tops  of  the  frames,  oot 
exceeding  five  tiers  in  a  vertical  position,  for  the  purpose  of 
breaking  the  waves  more  completely  ia  places  where  the  water 
is  violently  agitated. 

The  advantages  of  this  breakwater  have  been  actually  expe- 
rienced at  Deal,  and  certified  by  some  respectable  persons  of 
that  place. 

The  inventor  recommends  it  particularly  for  fishing  coasts, 
where  the  surge  often  prevents  boats  from  putting  off  and  land- 
ing ;  and  also  for  bathing  places,  where  it  will  always  produce 
smooth  water,  and  protect  the  machines.  A  drawing  and  more 
minute  description  of  this  invention  will  be  found  in  Newtcm's 
London  Journal  of  Arts,  Sac.  vol.  vii.  p.  232. — (Edin.  Jour,  of 
Science.) 

20.  Mnrobia. 
The  "  Marobia"  is  an  extraordinary  phenomenon,  most  pro- 
bably deriving  its  name  from  Mare  Ubbriaco,  or  Drunken  Sea,  as 
its  movement  is  apparentiy  very  inconsistent,  it  occurs  piinci- 
palty  on  the  southern  coast  of  Sicily,  and  is  generally  found  to 
happen  in  calm  water,  bat  is  considered  as  the  certain  precursor 
of  a  gale.  The  marobia  is  felt  with  the  greatest  violence  at 
Mazzara,  perhaps  from  the  contour  of  the  coast.  Its  approach 
is  aitnounced  by  a  stillness  in  the  atmosphere,  and  a  lurid  sky ; 
when  suddenly  the  water  rises  nearly  two  feet  above  its  usual 
level,  and  rushes  into  the  creeks  with  amazing  rapidity ;  but  in  a 
few  minutes  recedes  again  with  equal  velocity,  disturbing  the 
mud,  tearing  up  the  sea  weed,  and  occasioning  noisome  effluvia: 
during  its  continuance  the  fish  float  quite  helpless  on  its  tuilnd 
surface,  and  are  easily  taken.  These  rapid  changes  (as  capri- 
cious in  their  nature  as  those  of  the  Euripus)  generally  continue 
from  thirty  minutes  to  upwards  of  two  hours  ;  and  are  succeeded 
by  a  breeze  from  the  southward,  which  quickly  increases  to 
heavy  gusts,  Smyth's  Memoir  of  Sicil^^_ — (Edin.  Phil.  Jour.) 
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Dr.  Thomson  has  in  the  press  a  new  work,  entitled  An  Attempt  to 
establish  the  First  Principles  of  Chemistry  by  Experiment. 

Dr.  Front  is  preparing  a  greatly  enlarged  edition  of  his  Inquiry  into 
the  Nature  and  Treatment  of  Calculus. 

Outlines  of  a  System  of  Medico- Chi rurgical  Education,  containing 
Illustrations  of  the  Application  of  Anatomy,  Physiology,  and  oth« 
Sciences  to  the  principal  practical  points  on  Medicine  and  Surgery  g 
with  Plates.  By  T.  Turner,  Member  of  the  Royal  College  of  Surgeons 
of  London,  L«cturer  on  Anatomy,  &c, 

Mr.  Maund,  of  Bromsgrove,  well  known  as  a  practical  disciple  of 
FJora,  wilt  commence  on  the  1st  of  Jan.  IS25,  a  monthly  publication, 
to  be  entitled,  The  Botanic  Garden,  or  Magazine  of  Hardy  Flowers; 
intended  as  a  popular  Manual  for  Botanists  anij  Florists. 

A  Manual  of  Pharmacy.     By  T.  W.  Brande,  Esq.     8to. 

A  Dictionary  of  the  ATO>aratus  and  Instruments  employed  in  the 
various  Operations  of  Philosophical  and  Experimental  Chemisti^,  is 
about  to  be  published  by  a  Practical  Chemist. 

ion    PUBLISHED. 

An  Essay  on  Instinct  and  on  its  Physical  and  Moral  Relations.  By 
Thomas  Hancock,  MD.    6vo.    12s. 

ATreatiseon  the  Use  of  the  Natural  and  Fictidous  Waters  of  Caris- 
bad,  Emms,  Marieubad,  &c.  By  Dr.  F.  Kreysig,  of  Dresden.  Part  II. 
Royal  8vo.  5j.  6d. 

The  Natural  History  of  the  Bible.  By  Tbaddeus  Mason  Harris,  DD. 
of  Dorchester,  Massachussetts.    8vo.    10t.6d. 

Letter  on  the  projected  Rail-road  between  Liverpool  and  Man- 
chester.   By  Joseph  Sandars.    Is, 


Article  XIV. 
NEW  PATENTS. 


F.  H.  W.  Needbam,  David-street,  Middlesex,  for  his  improved  mo* 
thod  of  casting  steel.— Oct.  7. 

W.  Foreman,  Bntb,  S(»nersetshire,  commander  in  the  Royal  Navy, 
for  improvements  in  the  construction  of  steam-engines. — Oct.  7. 

F.  Benecke,  D^tford,  verdigris  manufacturer,  and  D.  T.  Shears* 
and  J.  H.  Shears,  Fleet-market,  coppersmiths,  for  improvements  in  the 
making,  preparing,  or  producing  of  spelter  or  zinc, — Oct,  7. 

P.  Alegre,  Commercial-road,  Middlesex,  engineer,  for  his  economi- 
cal method  of  generating  steam  applicable  to  steam-engines  and  other 
.useful  purposes. — Oct,  7. 

If.  Jeffreys,  Park-street,  Siistol,  merchant,  for  tug  impioyed  flue  or 
chimney  for  furnaces  and  Other  purposes.— Oct.  7- 
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Mr.  Howards  Meteorological  Journal. 
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Article  I. 


Bi^rafMcal  Sketch  of  the  late  Rev.  E.  D.  Clarke,  LL.D., 
Pro/euor  of  Mineraiogtf  in  the  University  of  Cambridge,  ^c. 

Edward  Daniel  Clarke  was  bora  June  6,  1769,  at  Wil- 
lingdon,  in  the  county  of  SusBez,  and  was  descended  from  a  liae 
of  ancestors,  whose  learning  and  abilities  reflected,  for  a  long 
series  of  years,  the  highest  credit  upon  the  literature  of  their 
country.  The  celebrated  Dr.  William  Wotton  was  his  great- 
grandfather. His  grandfather,  '  mild  William  Clarke/  was  one 
of  the  most  accooipiished  scholars  of  his  a^e  ;  and  his  fathei*, 
the  Rev.  Edward  Clarke,  was  distinguished  m  the  same  honour- 
able career.  He  is  represented  to  have  been  from  his  infancy  a 
most  amusing  and  attractive  child ;  and  particularly  to  have 
exhibited  in  tlie  narrow  sphere  of  his  father's  parish,  the  same 
talent  for  playful  conversation  and  narrative,  which  ever  after- 
wards distinguished  him  in  the  various  and  extensive  circles 
through  which  he  moved.  He  showed,  when  very  young,  a 
decided  inchnation  to  those  objects  of  science  which  were  the 
favourite  studies  of  his  later  years.  Having  received  the  rudi- 
ments of  his  education  at  Uckfield,  a  small  town  within  his 
father's  parish  of  Buxted,  under  Mr.  Gerison,  who  had  been  his 
grandfather's  curate,  and  his  father's  preceptor,  he  was  removed, 
when  somewhat  more  than  ten  years  old,  to  the  grammar-school 
of  Tunbridge,  at  that  time  conducted  by  Dr.  Vicesimus  Knox. 
But  his  progress  here  was  not  very  satisfactory  :  his  attention 
appears  to  have  been  engrossed  by  various  attractive  subjects, 
some  of  a  scientific  nature,  which  were  altogether  inimical  to  his 
progress  in  classical  literature.  In  the  year  1786,  when  only 
sixteen  years  of  age,  he  obtained,  through  the  kindness  of  X)r. 
Beadon,  then  Master  of  Jesus  College,  and  now  the  venerable 
Bishop  of  Bath  and  Wells,  the  situation  of  Chapel  Clerk  in  that 
Society, 

The  three  years' which  Edward  Clarke  spent  in  College,  before 
be  took  his  Bachelor's  Degree,  present  no  incidents  of  life,  or 
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points  of  character,  sufficiently  important  to  occupy  &  place  in 
this  brief  memoir ;  nor  has  there  been  found  a  siugie  acaaemical 
composition  written  by  him  at  this  time,  in  any  department  of 
learning,  either  in  prose  or  verse,  which  would  be  CDnsidered 
worttiy  of  his  subsequent  fame.  Indeed,  it  is  not  the  least 
extraordinary  circumstance  in  his  history,  that  this  critical  period, 
which  generally  laya  the  foundation  of  other  men's  fortunes,  and 
exercises  the  greatest  influence  upon  the  conduot  of  their  future 
lives,  was  by  him  suffered  to  pass,  not  only  without  academical 
honours  or  distinctions  of  any  kind,  but  apparently  without  fix- 
ing any  character  whatever  upon  hia  literary  views ;  and 
evidently  without  even  those  moderate  advantages  which  a  com- 
mon mind  might  have  derived  from  it.  The  loss  itself,  however, 
is  much  more  easy  to  account  for,  than  the  singular  vigour  of 
mind,  with  which  he  afterwards  redeemed  it.  Mathematical 
studies  fornaed  the  principal  path  to  College  honours  and  emolu- 
menti,  but  for  these,  unhappily,  Edward  Clarke  had  no  taste, 
and  therefore  made  little  progress  in  them ;  and  with  respect  to 
cIassicB,in  which,  as  intimated  above,  he  came  up  with  a  moderate- 
knowledge,  there  was  nothing  at  that  time,  either  in  the  consti- 
tution or  the  practice  of  his  College,  calculated  to  encourage  a 
taste  already  formed  for  them,  much  less  to  create  one  where 
nothing  of  uie  kind  was  felt  before.  Under  these  circumstances, 
with  a  strono;  literary  passion,  and  at  sea,  as  it  were,  without  a 

Siilot,  upon  the  great  waters  of  mental  speculation,  it  was  natural 
or  him  to  form  his  own  plans,  and  to  steer  his  own  course. 
Though  he  made  httle  progress  in  the  appropriate  studies  of  the 
place,  his  literary  ardour  was  not  directed  to  unworthy  objects, 
nor  conducted  upon  a  narrow  scale.  His  active  mind  ranged 
lightly  over  a  wide  and  interesting  field  of  literature  :  history, 
ancient  and  modern  ;  medals,  antiquities,  with  all  the  variety  of 
polite  learning  which  is  comprehended  under  the  name  of  the 
Jlelles  Lettres,  shared  by  turns  his  attention  and  his  time.  But 
English  Poetry  was  the  natural  element  in  which  his  youthful 
and  ardent  imagination  delighted  to  expatiate.  To  these  pur- 
suits may  be  added  Natuial  History  in  some  of  its  branches, 
particularly  Minerabgy;  but,  as  he  had  few  books,  and  no 
assistance  in  these  subjects,  it  was  not  probable  that  he  could 
make  much  progress  in  them. 

About  the  end  of  the  year  1789,  he  took  his  degree  of  Bachelor 
of  Arts,  and  within  a  few  months  afterwards,  through  Dr.  Bea- 
don's  recommendation,  he  became  the  tutor  of  the  Hon.  Henry 
Tufton,  with  whom  he  made  the  tour  of  Great  Britain  in  the 
Summer  of  1791.  This  was  undoubtedly  a  most  important 
epoch  in  Mr.  Clarke's  life  ;  it  was  the  first  opportunity  he  had 
of  gratifying  a  passion  which  was  always  uppermost  in  his  mind, 
but  which  he  had  hitherto  been  unable  to  indulge;  and  it 
necessarily  threw  in  his  way  many  opportunities  of  acquiring 
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iBformalion  in  those  branohes  of  natural  liisto^,  for  which  he 
had  early  shown  a  decided  taste,  and  to  which  he  a{\«rwardi 
owed  BO  much  of  his  celebrity.  It  was  likewise  the  cause  of  his 
first  appearance  before  the  public  in  the  character  of  an  author ; 
be  kept  a  journal  of  his  tour,  and  at  the  request  of  some  of  hia 
young  friends,  upon  his  return,  was  induced  to  publish  it.  The 
work  is  now  exceedinprly  scarce,  the  greater  part  of  the  copies 
having  been  destroyed  or  lost  within  a  short  period  after  ita 

imblication.  Indeed,  Mr.  Clarke  himself  soon  learnt  to  have  a 
ower  opinion  of  its  merits  than  others  perhaps,  more  considerate, 
would  be  disposed  to  entertain,  when  the  age  and  circnmstances 
of  the  author  are  taken  into  the  account. 

In  October,  1791,  Mr.  Tufton's  brother  being  about  to  join- 
Lord  Thanet  in  Paris,  Mr.  Clarke  and  his  pupil  seized  the  oppor- 
tunity of  passing  over  with  him  to  Calais,  and  thus  he  who  after- 
wards traversed  so  large  a  portion  of  the  globe,  first  set  his  foot 
on  foreign  ground ;  a  circumstance  which  imparted  to  his  ardent 
mind  the  most  delightful  seneationB.  In  the  spring  of  the  veaT' 
1792,  his  engagement  with  M».  Tufton  terminated ;  and  Lord 
Berwick,  who  had  been  of  the  same  year  with  him  in  College, 
and  was  nowofage,proposed  that  Mr.  Clarke  should  accompany 
him,  in  the  capacity  of  a  friend,  to  Italy.  This  proposal  was 
soon  agreed  to,  and  about  the  middle  of  July,  they  set  out  on 
their  intended  tour.  Asit  was  necessary  to  avoid  the  French  terri- 
tory, which  was  then  agitated  throughout  by  the  paroxysm  of  ita 
ferocious  revolution,  they  took  the  route  of  the  Low  Countries  to- 
Cologne,  and  then  ascending  the  Rhine  to  Scliaffhausen,  passed 
from  thence  through  Switzerland,  by  the  way  of  Lucerne  and 
St.  Gothard,  to  Turin. 

To  a  mind  like  that  possessed  by  the  subject  of  this  memoir,) 
panting  for  foreign  climes,  and  glowing  with  all  the  warmth  of. 
poetic  imagery,  it  was  no  small  achievement  to  have  thus  passed 
the  barrier  of  the  Alps,  and  to  tread  in  the  paths  which  had  been 
hallowed  in  his  eyes  by  the  footsteps  of  Addison  and  Gray.  But 
this  was  only  a  part  of  his  enjoyment  while  on  this  tour.  The 
country  which  he  had  entered,  abounded  in  scenes  and  objects 
calculated,  above  all  others,  to  awaken  every  pleasing  associtition  - 
connected  with  his  early  studies,  and  to  gratify  his  prevailing- 
taste.  The  precious  remains  of  antiquity  dispersed  throughout 
Italy,  the  fine  specimens  of  modem  ait,  the  living  wonders  of 
nature,  of  which  even  the  descriptions  he  had  read,  or  the  faint 
resemblances  he  had  seen,  had  been  surficient  to  kindle  hia 
enthusiasm,  were  now  placed  before  his  eyes,  and  submitted  to 
his  contemplation  and  inquiry ;  nor  were  the  springs  and 
resources  of  his  own  mind  unequal  to  the  excitement  which  was 
thus  powerfully  acting  upon  them.  At  no  period,  even  of  his 
siibaaquent  life,  does  Be  seem  to  have  eserted  himself  with  more 
spirit,  9T  with  better  efTect.    He  made  large  and  valuable  addi- 
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tions  to  hiB  Btock  of  historical  knowledge,  both  ancient  and 
modeni.  He  applied  himself  so  effectually  to  the  French  and 
Italiao  languages,  as  to  he  able  in  a  short  time  to  converse 
fluently,  and  to  obtain  all  the  advantages  of  acquirement  and 
information  in  both ;  and,  what  was  less  to  be  expected,  by  dint 
of  constant  and  persevering  references  to  those  classical  authors, 
whose  writings  have  contributed,  either  directly  or  indirectly,  to 
illustrate  the  scenery  or  the  antiquities  of  Italy,  he  made  greater 
advances  in  Greek  and  Latin  than  he  had  done  before,  during 
the  whole  period  of  his  education.  He  studied  with  great  atten- 
tion the  history  and  progress  of  thearts,  and,  more  particularly, 
of  the  different  Bchools  of  Painting  in  Italy;  reading  carefully 
the  best  authors,  conversing  frequently  with  the  most  intelligent 
natives,  and  then,  with  all  the  advantage  of  his  own  good  taste 
and  discernment,  oomparing  the  results  of  liis  inquuies  with 
those  of  his  own  actual  observation. 

Nor  was  his  attention  less  powerfully  attracted  towards  those 
rich  treasures  of  N^atural  History,  which  the  peculiar  resources 
of  the  country,  or  the  industry  of  collectors  daily  presented  to 
him.  Vesuvius,  with  all  its  various  phiBnomena  and  productions, 
was  his  particular  study  and  delight.  He  was  the  historian  and 
the  guide  of  the  mountain,  to  every  intelligent  and  distinguished 
Englishman,  who  came  to  Naples  during  his  stay ;  and  connect- 
ing, as  he  did,  a  considerable  degree  of  science  and  philosophy, 
with  all  the  accurate  local  knowledge,  and  more  than  the  gpirit 
and  adroitness  of  the  most  experienced  of  the  native  guides,  his 
assistance  was  as  eagerly  sought  after  as  it  was  highly  appre- 
ciated by  his  countrymen.  He  made  a  large  collection  of  vases 
and  medals,  many  of  which  have  pince  found  their  way  into 
different  cabinets  of  Europe ;  and  besides  numerous  valuable 
additions  which  he  made  to  his  own  specimens  of  minerals,  he 
formed  several  complete  collections  of  Italian  marbles  and  vol- 
canic products  for  his  friends.  Wiih  his  own  hands  he  constructed 
models  of  the  most  remarkable  temples  and  other  interesting 
objects,  of  art  or  nature  in  Italy ;  and  one  particularly  of  Vesu- 
vius, upon  a  great  scale,  of  the  materials  of  the  mountain,  with 
such  accuracy  of  outhne  and  justness  of  proportion,  that  Sir 
William  Hamilton  pronounced  it  to  be  the  best  ever  produced  of 
the  kind,  either  by  foreigner  or  native  ;  it  'is  now  at  Loi-d  Ber- 
wick's seat  at  Attingham,  in  Shropshire.  These  things  he 
did,  and  much  more,  within  an  interrupted  space  of  two  years, 
during  which,  as  it  appears  from  his  journal,  so  many  of  his 
hours  were  placed  by  his  own  good  nature  at  tlie  disposal  of  his 
countrymen  in  their  literary  or  philosophical  inquiries,  so  many 
oUiers  were  dedicated  as  a  matter  of  duty  to  Lord  Berwick  and ; 
his  concerns,  and  so  many  more  were  devoted  to  the  pleasures  . 
of  society,  and  to  those  active  amusements  which  our  countrjj- 
men  usually  assemble  round  them  whenever  they  take  op  their  • 
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abode  together,  and  for  which  the  fine  climate  of  Italy  is  so  well 
adapted,  that  it  must  be  amatter  of  surprise  to  learn,  tnat  he  was 
able  to  do  so  much  for  himself.  Nor  will  this  surprise  he 
lessened,  when  it  is  known,  -that  besides  his  journal,  he  left 
behind  hitn  a  great  number  of  manuscripts  connected  with  this 
tour,  including  some  maps  ofhis  own  construction. 

In  the  winter  of  1793,  Lord  Berwick  having  formed  a  plan  of 
a  voyage  to  Kgypt  and  ihe  Holy  Land,  and  submitted  the  prepa- 
rations for  it  to  iMr.  Clarke,  his  whole  time  and  thoughts  were, 
for  several  weeks,  almost  exclusively  occupied  in  this  project. 
In  the  month  of  November  he'  left  Naples  for  England,  on  some 
|»articular  business  for  his  lordship,  which  he  had  undertaken 
to  execute,  in  order  to  facilitate  their  journey  to  the  east,  and 
was  laiided  at  Dover  on  the  30tb.  Having  arranged  the  business 
in  question,  he  was  on  the  point  of  setting  off  on  his  return, 
when  be  received  a  letter  irom  Lord  Berwick,  intimatiug  the 
sudden  postponement,  or,  in  other  words,  the  abandonment  of 
the  voyage. 

"  It  would  require  a  very  intimate  knowledge  of  the  sanguine 
character  of  Mr.  Clarke,"  his  biographer,  Mr.  Otter,  remarks, 
"and  of  his  passionate  desire  for  seeilig  Egypt  and  Greece,  to  ap- 
preciate adequately  the  effect  of  this  communication  on  his  mind ; 
but  it  may  suffice  to  say,  that  the  disappointment  was  feltbyhim 
more  bitterly  than  any  which  he  had  ever  before  experienced  in  bis 
Hfe ;  that  for  many^vears  it  was  even  breaking  out  in  his  letters 
and  conversation,  ^d  that  it  could  never  he  said  to  be  entirely 
overcome  till  under  other  auspices,  and  at  a  maturer  age,  he 
bad  been  permitted  to  drink  freely  of  that  cup  which  was  at  this 
time  unexpectedly  dashed  from  his  lips." 

Mr.  C.  set  off  on  his  return  for  the  Continent  on  the  20th  of 
January,  179-1,  and  arrived  at  Naples  early- in  March.  His 
residence  there  with  Lord  Berwick,  however,  continued  only  for 
three  weeks  more  ;  and  travelling  by  Rome,  Aosta,  and  St.  Remy, 
through  Switzerland  to  Manbeim,  and  thence  by  Mayence  to 
Cologne  and  the  Low  Countries,  they  landed  at  Harwich  on  the 
8th  0?  June. 

In  the  autumn  of  the  year  1794,  at  tlie  recommendation  of  the 
Bishop  of  St.  Asaph,  Dr.  Bagot,  Mr.  Clarke  was  requested  to 
undertake  the  care  of  Mr.  Mostyh  (now  Sir  Thomas  Mostyn),  at 
that  time  a  youth  of  about  seventeen  years  of  age.  He  accord- 
ingW'  went  to  reside  with  Sir  Roger  Mostyn's  family,  at  Mostyn, 
in  Wales,  but,  for  some  unexplained  reason,  the  connexion 
ended  in  little  more  than  a  year.  In  the  coarse  of  the  general 
election  of  1793,  he  was  one  of  a  large  party  assembled  at  Lord 
Bttrwick's  seat  in  Shropshire,  at  that  time  a  scene  of  prodigious 
interest  and  agitation,  in  consequence  of  the  contest  for  the 
borough  of  Shrewsbury,  betweentheHillsof  Attingham,  and  the 
distinguished  family  of  the  same  name,  and  o£  alundred  race, 
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at  H&wkfetODe.  lliis  contest  was  the  means  of  exhibiting  Mr< 
Clarke'B  taleotaia  controversy, — a  field  in  which  they  had  never 
been  exercised  before,  and  in  which,  happily  fur  himself,  they 
■caroely  ever  appeared  alterwarda.  The  occasion  of  it  was  this : 
a  long  and  laboured  pamphlet,  called  "  Hard  Meature,"  had 
jnst  issued  from  the  opposite  party,  written  a^  was  supposed  by 
Sir  Richard  Hill  himself,  and  containing  many  sharp  and  cvtting 
refiections  upon  the  Attinghum  family  and  cause,  with  some 
strong  documents  in  support  oi  them.  To  this  it  was  necessary 
to  reply  without  delay;  and  for  the  sake  of  greater  dispatch, 
severalliterary  frienda  of  l^rd  Berwick,  who  were  in  the  house, 
undertook  to  divide  the  task  amongst  them,  each  taking  the  part 
which  he  thought  himself  most  competent  to  answer;  but  as  it 
was  afterwards  evident  that  this  scattered  fire  would  be  much 
more  efiiectual,  if  skilfully  brought  together,  and  directed  by  a 
single  band,  Mr.  Clarke  was  fixed  upon  for  this  purpose,  and  to 
bim  was  confided  the  delicate  and  difficult  operation  of  select- 
ing,  shaping,  and  combining,  from  the  materials  so  prepared  ; 
with  permission,  of  course,  of  which  he  availed  himself  largely, 
to  add  whatever  arguments  of  his  own  he  might  think  likely  to 
increase  the  general  effect.  Accordingly,  he  set  himself  to  work 
with  his  usual  spirit,  and  having  scarcely  slept  while  it  was  in 
band,  he  produced,  in  a  very  short  time,  matter  enough  for  a 
quarto  pamphlet,  of  a  hundred  closely  printed  pages,  which, 
bavinff  been  carefully  revised  by  the  lawyers,  was  rapidly  hur- 
ried through  the  press,  and  immediately  published,  under  the 
happy  title  of  "  Meesyre  for  Measure."  This  work  answered 
completely  the  object  it  had  in  view  :  it  produced  a  great  sea- 
aatioa  at  the  time,  was  a  source  of  no  inconsiderable  triumph  to 
the  parly  whose  oause  it  advocated,  and,  as  it  is  believed, 
received  no  reply. 

Mr.  Clarke  accompanied  Lord  Berwick  to  Brighton,  in  the 
autumn  of  the  same  year,  and  there  commenced  a  periodicid 
work,  entitled,  "  Le  Riveur,  or  the  IVakittg  Vitiontofan  Abiemt 
Miat<."  It  proceeded  no  further  than  the  twenty-ninth  number, 
the  first  of  which  was  dated  Brighton,  Sept.  6,  1796,  and  the 
last,  London,  March  6,  1797.  With  the  exception  of  a  single 
'  number,  or  at  most  two  numbers,  furnished  by  his  .valued  friend 
the.  Rev.  George  Stracey,  and  two  short  poems>  one  by  Miss 
Seward,  the  other  by  Dr.  Busby,  afterwards  Dean  ofRocnester, 
it  was  entirely  the  production  of  his  owh  pen.  The  principal 
materials  upon  which  he  depended,  were  the  substance  of  the 
information  be  had  gathered,. and  of  the  observations  he  had 
made  in  the  difietent  situations  in  which  he  had  lived,  whether 
%i  home,  or  abroad,  «ince  the  publication  of  his  tour  (  but  as 
these  were  of  a  nature  soon  to  be  exl^usted,  and  as  the  contri- 
butinna  of  his  friends  came  in  but  slowly,  we  cannot  wonder  that 
it  wai  brought  to  a  conclusion  wiUiin  the  compass  of  a  few 
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tdilDtlia.  Before  it  had  extetided  so  far,  also,  the  autbof 
was  engaged  in  an  occupation  which  required  the  greatest  part 
of  his  time,  and  all  the  attention  he  could  command.  The  work 
is  DOW  no  longer  to  be  found:  the  separate  numbers,  which 
obtained  no  great  circulation,  have,  it  is  thought,  perished  long 
t^o,  with  few  if  any  exceptions:  and  the  voluoie  in  which  they 
were  afterwards  reprinted  collectively,  was  stifled  by  an  accident 
in  its  birth  ; — some  cause  of  delay  had  intervened  to  prevent  its 
publieation,  and  the  whole  impression  was  found  in  the  book- 
■geller's  warehouse,  so  injured  by  the  damp  that  not  a  aingle  copy 
could  be  made  up  for  sale..  By  this  time,  howevert  Mr.  C.  a 
fears  respecting  the  success  of  his  work  had  begun  to  predomi* 
Date  over  his  hopes  ;  and  he  afterwards  confessed  to  a  frieadt 
that  he  was  never  more  dehgbted  in  his  bfe,  than  when  thii 
accident  so  completely  put  an  end  to  both. 

The  next  occurrence  to  which  the  history  of  Mr.  Clarke's  lifs 
conducts  us,  is  his  connexion  with  the  family  of  the  late  Lord 
Uxbridge ;  a  connexion  formed,  it  is  uncertain  undei;  what 
auspices,  or  upon  what  terms,  but  eventually  iiot  leas  honouralile 
to  Mr.  Clarke,  than  satisfactory  to  many  members  of  that  family, 
to  whom,  in  the  course  of  bis  engagement,  he  became  intimately 
known.  The  first  object  of  bis  care  was  the  youngest  son  of  UiB 
family,  the  Honourable  Bfownipw. Paget;  a  boy  of  tender  age, 
and  of  a  constitution  so  veiy  delicate,  as  to  render  it  advisable 
that  his  education  should  be  commenced  as  well  as  coatinued 
at  home.  In  this  view  an  engagement  of  Rome  standing  with 
Mr.  C.  was  contemplated  by  the  family  ;  and  rooms  having  been 
expressly  prepared  for  their  permanent  residence  together,  ftt 
Beau  Desert,  the  seat  of  Lord  Uxbridge,  in  Staffordshire;  h« 
joined  his  pupil  at  that  place,  in  the  autumn  of  1796.  In  ths 
following  spring,  however,  Mr.  Pagel's  health,  which  had  hitherto 
been  considered  as  only  dehcate,  began  visibly  to  dechne,  and 
before  that  season  was  far  advanced,  his  disorder  arrived  at  a 
fatal  termination.  Mr.  Clarke's  connexion  with  Lord  Uxbrit^e> 
though  interrupted,  was  not  broken,  by  this  unhappy  tjow.  Tixb 
family  had  too  much  regard  for  his  past  services,  and  were  too 
sensible  of  his  many  excellent  qualities  and  talents, — which  had 
been  displayed  in  a  manner  endearing  to  them  when  his  service! 
as  a  tutor  had  ceased  to  be  of  any  use  to  his  pupil,~wheli 
the  exercise  of  his  kindness  as  a  friend  was  alone  availa^e, 
— not  to  desire  to  profit  by  them,  so  long  as  any  occasion 
should  remain;  and,  on  the  other  handf  Mr.  Clarke  Was 
too  deeply  impressed  with  the  vsdue  of  their  friendship,  not  to 
acquiesce  readily  in  any  similar  arrangement  which  could  be 
proposed.  Happily,  in  a  few  weeks,  an  opportunity  offered  itself 
for  gratifying  the  wishes  of  both.  The  next  youngest  son  of  the 
family,  the  Uonourable  Berkeley  Pt^et  (now  one  of  the  Lbi^ 
of  the  Treasury),  had  finished  his  e<uicatioa  at  school,  nnd  bad. 
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b^n  admitted  &t  Oxford :  and,  it  having  been  thought  advisable 
that  the  suinmer  before  his  residence  in  College  should  be  spent 
an  travel,  Mr.  Clarke  was  desired  to  undertake  the  tour  of  Scot- 
land wiU]  him,  and  the  plan  was  carried  into  execution  without 
delav. 

Tfiis  journey,  which  was  begun  in  the  summer,  and  concluded 
in  the  autumn  of  1797,  furnishes  considerable  extracts  for  Mr. 
Otter's  work.  "  Mr.  Clarke's  journal,"  he  observes,  "is  very 
ftill  and  particular,  and  evidently  drawn  up  with  a  view  to  the 
publication  of  it  by  himself.  At  several  subsequent  periods  of 
bis  life,  preparations  were  made  by  him  for  this  purpose  ;  and  so 
late  as  the  year  1S20,  an  advertisement  was  drawn  up,  announc- 
ing it  to  the  public,  and  a  part  of  the  manuscript  was  actually 
traiiscribed  for  the  press.  Beyond  this,  however,  no  farther 
step  was  ever  taken  towards  the  completion  of  the  work,  and  in 
tbe  pressure  of  other  labours,  which  occupied  him  to  the  last 
moment  of  his  life,  abundant  reason  might  be  found  for  the 
delay  ;  but  in  truth,  there  was  another  obstacle,  which  requires 
some  explanation,  because,  whatever  share  it  may  have  had 
either  in  delaying  or  preventing  the  publication  of  the  journal 
by  himself,  it  certainly  led  to  a  restriction,  which  must  diminish 
the  interest  of  the  extracts,  when  selected  by  another.  This 
obstacle  was  the  unsettled  nature  of  his  opmions  respecting 
certain  facts,  connected  with  geology,  accidentally  a.  prominent 
feature  in  the  tour.  In  the  course  of  his  Italian  travels,  his 
attention  was  frequently  and  specially  directed  to  the  two  great 
theories,  which  at  that  time  divided,  and  have  since  continued 
to  divide,  the  judgment  otphilosophers,  in  every  part  of  Europe. 
To  this  subject  allusions  are  often  made  in  his  Italian  journal, 
as  well  as  in  bis  letters  after  his  return  ;  and  the  interest  thus 
excited  in  his  mind,  although  afterward  apparently  suspended, 
was  revived  with  much  greater  force,  when  the  journey  to  Scot- 
land was  proposed  to  him.  It  was  not  that  he  attached  an 
undue  importance  to  any  opinions  he  might  form  in  that  early 
stage  of  his  knowledge ;  but  he  was  eager  to  engage  in  the 
incjuirieB  to  which  the  controversy  had  given  rise;  and  having 
had  frequent  occasion  during  his  residence  in  Naples,  to  notice 
the  observations  of  Scotch  gentlemen,  relative  to  the  resem- 
blance which  they  affirmed  to  exist  between  the  minerals  of  the 
Western  Islands  and  the  productions  of  Vesuvius,  he  was 
willing  to  believe,  that  by  a  stricter  scrutiny  of  this  tract  than  it 
had  hitherto  received,  he  might  be  able  to  ascertain  more  cor- 
rectly tbe  nature  and  extent  of  this  resemblance,  with  its  proper 
beanng  upon  the  controversy ;  and  he  was  the  more  sanguine  in 
this  hope,  because  after  the  particular  attention  whicli  be  had 
paid  for  nearly  two  years,  to  the  operations  of  subterraneous 
□re,  both  in  a  state  of  activity  in  Vesuvius,  and  in  the  traces  of 
its  influence  among  scenes  no  longer  subject  to  its  immediate- 
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agency,  he  thought  himself  so  far  competent  to  recoEcnize  them 
in  any  other  country,  if  they  were  to  be  found.  -  This  is  the 
substance  of  hia  own  acouiit,  and  one  natural  consequence  of 
hia  pre-occupation  was,  that  his  attention  was  more  alive  upon 
the  journey  to  geological  facts,  than  to  any  other  ;  and  that  a 
larger  portion  of  his  time  and  labour  was  bestowed  upon  this 
question,  than  it  would  naturally  have  claimed,  in  a  tour  not 
undertaken  expressly  with  a  view  to  it.  Had  this,  however, 
been  the  only  objection,  the  reader  might  not  have  lost  much  \ 
for  whatever  value  might  be  attached  to  his  inferences  at  that 
time,  his  researches  are  often  curious  and  minute,  and  -his 
reasoning  always  ingenious  and  amusing ;  but  it  unfortunate^ 
happened,  that  the  leaning  of  his  judgment  in  the  course  of  his 
tour,  seems  to  have  been  in  a  different  direction  from  that  which 
it  afterwards  took,  when,  in  a  maturer  state  of  his  own  know- 
ledge, the  learned  and  accurate  labours  of  Dr.  Macullocb  had 
been  submitted  to  him.  Hence  the  difficulty,  which  apphed  to 
bimself,  and  hence  the  restriction  enjoined  upon  his  friends ;  in 
conformity  to  which  they  feel  themselves  compelled  to  withhold, 
not  only  those  parts  of  his  journal  in  which  his  arguments  are 
directly  stated,  but  even  ull  the  more  general  remarks  from 
which  his  mode  of  reasoning  might  be  inferred." 

The  hmits  to  which  we  are  necessarily  confined  preclude  u3 
from  enlarging  on  this  northern  tour,  which  occupied  Mr.  Clarke 
and  his  companion  three  months,  from  June  23  to  Sept."26, 
1797.  The  narrative  of  it  in  the  work  is  carried  on  from  the 
isle  of  Ailsa  to  the  conclusion  of  the  journey,  from  Mr.  C.'s 
journal;  written  in  an  extremely  animated  and  pleasing  sty le^ 
and  describing  the  scenery  of  the  Western  Islands  and  of  ^e 
cpuntry  through  which  they  passed,  in  an  interesting  and  vivid 
manner. 

At  Easter,  1798,  having  been  elected  a  Fellow  of  Jesus 
College  before  his  departure  for  Scotland,  Mr.  Clarke  prepved 
to  take  up  his  residence  there.  In  the  mean  time  a  new  engage^ 
ment  was  proposed  to  him,  which  led  eventually  to  important 
consequences;  i being  the  cause  of  his  undertaking,  and  the 
means  of  his  completing  the  extended  tour  in  Europe,  Asia; 
and  Africa,  from  which  the  fame  he  subsequently  acquired  was 
principally  derived.  The  object  of  the  proposal  was  a  young 
man  of  his  own  neighbourhood,  in  Susses,  Mr.  Cripps;  who 
having  lately  succeeded  to  a  considerable  estate  in  that  county, 
was  desirous  of  placing  himself  under  the  guidance  and  instruct 
tion  of  Mr.  Clarke  for  three  years,  ia  the  meritorious  hope  of 
supplying  the  defects  of  an  indifferent  education,  by  those 
means,  which  though  late  were  stilt  within  his  power.  In  the 
pursuit  of  this  advantage,  the  place  was  of  secondary  import- 
ance to  him,  andhe  was  easily  induced,  at  Mn  Clarke  a  reoCKB- 
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meadatioa,  to  admit  himself  a  Fellow-commoner  of  JeBus 
College,  and  .to  accompany  his  tutor  to  Cambridge ;  with  an 
imderstaading,  which  was  equally  agreeable  to  both,  that  after  a 
certaia  time  spent  in  preparatory  study,  they  ihould  undertake 
■ome  journey  to  the  Continent  together.  The  pecuuiary  part 
of  the  proposal  was  very  hberal ;  the  plan  was  entered  upon 
without  delay ;  and  during  the  next  twelvemonth,  Mr.  Clarke 
resided  constantly  with  his  pupil  at  Jesus  College. 

Mr.  Clarke  ana  the  early  and  iotimate  friend  wno  has  become 
his  biographer,  the  Rev.  W.  Otter,  had  long  entertained  a 
scbeine  of  going  abroad  together,  and  during  this  year  of  his 
residence  io  Cauibridge,  he  often  urged  upon  Mr.  O.  the  imme> 
diate  execution  of  this  plan.  As  do  part  of  the  Continent  waa 
then  open  to  English  travellers,  but  the  north  of  Europe,  it  waa 
at  length  determined,  after  various  plans  had  been  proposed  and 
rejected,  that  they  should  vieit  Norway  and  Sweden,  with  as 
much  of  Russia  besides,  as  could  be  comprehended  within  the 
extended  hmits  of  a  long  summer  vacation.  Mr.  Cripps  was  of 
course  of  this  party  from  the  beginning,  and  with  it  was  after- 
wards associated  a  gentleman  since  highly  distinguished  in  the 
literary  world.  Professor  Malthus. 

The  party  set  out  from  Cambridge  on  the  20th  of  May,  1799, 
and  the  Journey  which  was  at  first  intended  to  occupy  only  six 
orseven  months,  was  continued  by  Mr.  Clarke  and  his  pupil  for 
inore  than  three  years  and  a  half,  having  been  concluded  in  the 
latter  end  of  November,  1802.  Their  companions,  adhering  to 
the  original  arrangement,  left  them  near  Lake  Wener,  inSweaen, 
and  thence  proceeded  to  the  south  of  Norway. 

Dr.  Clarke's  "  Travels  "  having  been  so  extensively  perused, 
and  the  general  course  of  the  tour  being  in  consequence  so  well 
known,  we  shall  dismiss  the  subject  with  the  following  brief  state- 
ment ot  its  extent,  extracted  from  a  letter  to  Mr.  Otter,  dated  Con- 
■tantinople,  Feb.  16, 1802; — "  In  examining  the  extent  of  our  tra- 
vela  by  Mercator's  chart,  1  found  they  comprehend  no  less  than 
45  degrees  of  east  longitude,  from  the  meridian  of  Greenwich  to 
that  of  Cape  St.  Mary,  in  the  isle  of  Madagascar ;  and  38°  SC  30" 
pf  North  latitude.  We  have  visited  three  of  the  four  quarters  ; 
JSurope*  Asia,  and  Africa;  and  certainly  in  Asia,  the  tract  we 
passed  over  comprehends  no  small  field  of  inquiry.  The  clobe 
ofiers  very  litUe  variety  of  climate,  to  which  we  have  not  oeea 
exposed,  and  in  the  examination  of  its  productions,  we  have  the 
satisfactioQ  to  hope,  that  you  will  neither  reproach  us  with  idle- 
ness nor  neglect.'  The  travellers  left  Constantinople  in  the  suite 
of  the  Ottoman  Ambassador  to  France,  and  passing  through 
Bulgaria,  Wallachia,  Transylvania,  and  Hungry,  arrived  at 
Vienna  in  May,  whence  they  set  out  for  Paris  in  the  beginni^ 
of  July,  add  teturned  to  England  in  October,  1802 ;   Mr.  C. 
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oommencing  hU  permaneat  residence  at  the  ITQiveraity  towards 
the  end  of  Uie  following  month. 

-  For  some  time  Mr.  Clarke  took  no  College  office,  nor  Wat 
Buch  an  employment  essential  to,  or  even  compatible  with  his 
views,  for  Mr.  Cripps  still  continued  with  bim  as  his  pupil,  and  the 
engagements  arising  out  of  his  travels  were  quite  sufficient  to  oc- 
cupy all  the  time  he  had  to  spare :  amongst  these  his  first  care  was 
to  collect  and  examine  the  cases  and  packages,  containing  tbeit 
acquisitions  in  the  various  departments  of  antiquity,  art,  and 
9cience,  which  had  been  awaiting  their  arrival  at  the  diHerent  cnfl- 
tom-housesof  the  country.  JVIr.C,  had  sent  to  England  more  than 
seventy  cases  of  his  own  before  he  left  Constantinople,  whilst 
his  companion  had  upwards  of  eighty,  obtained  under  his  advicfe 
Kod  inouence ;  and  conaidering  the  remoteness  of  the  places 
from  which  they  had  most  of  them  been  dispatched,  and  the 
variety  of  conveyances  to  which  they  had  been  entrusted,  so 
little  had  been  svstained  by  them,  either  of  loss  or  of  injury,  u 
to  be  matter  of  just  congratulation  to  the  collectors. 

Of  all  these  treasures,  the  first  place  in  Mr.  Clarke's  mind  was 
given  to  the  Eleusinian  statue  of  Ceres ;  and  this,  not  only  on 
account  of  the  high  distinction  to  which  the  statue  was  destined 
to  the  University,  but  for  the  rank  he  assigned  to  it,  amonsst 
the  monuments  of  the  purest  age  of  Grecian  sculpture,  and  tile 
many  classical  associations  connected  with  its  history.  By  the 
liberality  of  Government,  it  was  allowed  to  be  taken  out  of 
the  custom-house  duty  free ;  and  when  at  last  a  place  had  been 
assigned  to  it  by  the  University  authorities  in  conjunction  with 
the  doQOra,  and  the  proper  preparations  had  been  made  for  its 
reception,  it  was  securely  placed  upon  its  pedestal,  with  all  due 
form  and  honours,  in  the  most  conspicuous  part  of  the  vestibule 
of  the  Public  Ubrary,  on  the  Ist  of  July,  18U3 ;  and  the  namet 
of  Dr.  Churke  and  Mr.  Cripps  were,  by  the  desire  of  the  Univer>- 
sity,  inacnbed  upon  the  base.  The  public  a{^earance  of  thi 
statue  was  quickly  followed  by  a  tract  firom  Mr,  Clarke's  pen, 
which  naturally  grew  out  of  the  transaction,  and  was  indeed 
important  to  the  illustration  of  it.  In  this  work,  which  is  eati> 
tied  "  Testimonies  of  dififerent  Authors,  respecting  the  ColosMl 
Statue  of  Ceres,"  the  monument  in  question  is  clearly  proved  Id 
be  the  very  individual  bust,  described  as  lying  at  Elensis,  by 
Wheler  and  Spon,  Pococke,  Chandler,  and  others,  and  consi^ 
dered  generally  as  the  representation  of  the  Goddess.  In  tht 
winter  of  this  year  a  grace  was  passed  unanimonsly  in  the  tenate 
of  the  University,  for  oonfemng  the  degree  of  IjL.I)4  upon 
.Mr.  Clarke,  and  that  of  MA.  upon  Mr.  Crip[»  {  and  to  mark 
urith  more  distinction  die  sense  of  the  University,  in  conferring 
fiheee  honours,  a  third  graee  was  subsequently  oarried,  to  defttiy 
the  whole  expeue  of  Sr.  Ciaike's  degree  fiom  tbe  UoiveMt^ 
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"  The  oiutt  object  connected  with  his  travels  to  which  he 
directed  the  public  attention,  was  the  celebrated  Sarcophagus^ 
now  in  the  British  Museum,  captured  from  the  French  at  Alex- 
andria.  It  is  well  known  how  instrumental  Dr.  Clarke  had 
been  in  diacoverins  this  noble  monument  of  Egyptian  art,  whea 
it  bad  been  clandestinely  embarked  for  France,  on 'beard  a 
hospital  ship,  in  the  port  of  Alexandria,  and  in  rescuipg  it  from 
the  bandfl  of  General  Menou,  and  the  French  Institute,  who 
clubg  to  it  with  a  degree  of  obstinacy  almost  incredible :  and  it 
was  very  natural  that  the  interest  he  had  taken  in  it  in  Egypt, 
should  revive  with  its  arrival  in  England;  especially  as  the 
origin  of  the  monument  soon  became  the  subject  of  much  spe- 
culation and  perplexity  amongst  the  learned,  and  Dr.  Clarke 
conceived  himself  to  be  possessed  of  evidence  calculated  to  throw 
light  upon  it.  Under  this  impression  he  drew  up,  in  1805,  a 
Dissertation  on  the  Sarcophagus  in  the  British  Museum,  brought 
from  Alexandria.  It  was  inscribed  to  Lord  Hutchinson,  under 
whose  authority  he  had  acted  in  Alexandria,  aud  the  main 
object  of  it  was  to  vindicate  the  pretensions  of  the  monument  to 
the  title  of  the  tomb  of  Alexander.  To  this  hypothesis  he  bad 
been  first  led  by  the  name  it  bore  (the  tomb  of  i«eander), 
amongst  the  most  ancient  race  of  the  neighbouring  inhabitant^ 
coupled  with  the  extreme  veneration  felt  for  it  as  such  by  the 
Turks  and  other  persons  of  every  desciiption  in  the  city  of 
which  this  hero  was  the  founder ;  and  having  been  afterward 
partially  confirmed  in  his  opinion  by  the  reports  he  found  in  the 
works  of  early  travellers,  as  well  as  by  the  conversation  of 
learned  men  on  the  continent,  and  at  lost  more  decidedly  by  an 
accurate  examination  of.such  classical  authors,  as  bad  treated 
of  the  subject  of  Alexander's  death  and  burial,  he  collected  his 
proofs  ana  arguments  in  a  manuscript,  which,  after  being  handed 
about  among  ois  friends,  in  1804,  was  bv  their  advice  published 
in  the  following  year,  under  the.  title  already  mentioned.  .The 
work  had  been  placed  in  the  bands  of  Lord  Hutchinson,  with  a 
view  to  its  being  printed  by  the  Antiquarian  Society,  but  was 
afterward  withdrawn  at  the  suggestion  of  his  friends,  who 
thought  it  would  appear  more  expeditiously,  as  well  as  advanta- 
geously, from  the  University  press,  the  managers  of  which 
undertook,  to  print  it,      , 

"  It  was  ontamented  with  an  accurate  coloured  engraving  of 
the  tomb,  from  a  drawing  by  Alexander,  and  accomfianied  with 
several  appendices,  in  one  of  which  was  inserted  a  learned  and 
ingenious  illustration  by  Dr.  Parr,  of  a  Greek  inscription  found 
among  the  ruins  of  Tithorea  by  the  author ;  and  being  the  tirst 
book  m  which  the  name  of  Edward  Clarke  had  appeared  in  die 
title  page  (all  his  former  publications  having  been  anonymous), 
it  was,  otherwise  got  up  with  great  care,  and  at  no  inconsiderable 
cost.     But  this  over-nuraing  was  in  one  respect  injurious  to  it. 
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The  subject,  though  excellent  for  a  pamphlet,  was  neither  popu-- 
lar  nor  comprehensive  enough  for  tlie  expensive  form  id  which 
it  was  thus  obliged  to  appear  (the  price  was  18jL),  and  the  intro- 
duction of  such  topics  as  the  ruins  of  Sais  and  Tithorea,  how- 
erer  interesting- in  themselves,  was  so  far  injudicious^  that  it 
injured  the  unity  of  the  piece,  and  added  to  the  expense  without 
furnishing  any  ground  for  the  argument :  thiis,  notwitb standing 
the  advantages  under  which  it  came  out,  the  work,  was  by  no 
iseans  lucrative,  either  to  himself  or  his  publisher,  Mr.  Mawman, 
in  whose  hapds  a  large  number  of  copies  remained  for  many 
years.  To  the  author,  however,  it  was  productive  of  essential 
advantage  in  many  ways.  By  the  few  who  read  it,  it  was,  for 
the  most  part;  well  received  and  highly  estimated:-  amongst 
whom  are.mentioned  by  himself.  Person,  Parr,  Dr.  Zouch,'Lord 
Aberdeen,  Dr.  Henley  (Principal  of  Hertford  College),  Dr.  Knox 
{his  early  tutor),  Mr.  Tyrwhit,  Mr.  Matthias,  8tc. ;  all  of  wkom 
gave  their  countenance  and  approbation,  and  some  their  ^»iat- 
ance  or  advice  in  the  work.  It  was  the  means,  also,  of  making 
bim  more  favourably  and  more  intimately  known  to  other  men 
of  learning  and  genius,  whose  friendship  he  never  lost.  Above 
all,  it  gave  him  confidence  in  his  own  powers,  and  e'nabled  hint' 
to  stand'upon  much  higher  ground,  when  soon  afterwards  he- 
had  to  treat  with  the  bookseUers  for  his  travels.  Nor  can  it  be 
denied,  that  his  position  was  maintained  with  great  ingeauily;- 
hy  many  learned  persona,  the  proofs  were  considered  condiv- 
sive,  as  their  letters  show;  others,  more  reserved,  readily 
expressed  their  surprise  that  such  a  mass  of  evidence  existed ; 
and  all  were  disposed  to  allow,  that  a  vague  and  obscure  tradi- 
tion had  been  elevated  in  his  hands  to  the  rank  of  a  learned  end 
probable  conjecture. 

The  extraordinary  activity  of  Dr.  Clarke's  mind  enabled  him, 
in  the  very  midst  of  a  controvei-sy  to  which  this  publication 
gave  rise  (Easter,  1S06),  to  compose  and  send  to  press  "  a 
treatise  on  Mineralogy,  principally  intended  for  students,  of 
which  the  following  notice  is  given  in  a  letter  to  Dr.  Henley  :— r- 
'■l  have  already  sent  another  work  to  the  press,  very  different  in 
its  nature,  which  will  be  mere  play  to  me  this  Easter  vacation. 
It  is  "  an  easy  and  simple  method  of  arranging  the  substances 
of  the  mineral  kingdom,"  by  which  I  hope  to  make:  mineralo- 
gists, as  f^t  as  Solton  makes  buttons.  The  introduction  only 
18  addressed  to  persons  rather  above  the  class  of  students'^  and 
is  intended  to  develope  the  theory  of  elementary  principles,  the 
cause  and  origin  of  the  fluid  matter  of  heat,  the  formation  of 
atmosphere,  Btc.  &lc.  It  is  a  portable  volume,  small'and  plea'^ 
sant  for  travellers.'  The  work  was  never  pubhshed,  and  its, 
existence  is  scarcely  known  to  any  of  his  friends,  butoneortwo 
copies  were  found  amongst  his  papers,  and  a  slight  view  of  it  is 
sumcient  to  sbbw  that  it  must  have  cost  him  considerable  time- 

D,nitiz.db,G(")OgIc 


414  BiqghiphicalSktteki^tie  [Dcf. 

uidUbonr,  at  the  raomeothii  bands  appeared  to  be  fall  of  other' 
thinga." 

A  matrimonial  connexion  which  Dr.  Clailce  bad  now  foraema 
time  coatemplated,  rendering  it  oecesaary  for  him  to  enter  into 
profeiaionBl  life,  he  determined  to  take  holy  ofders,  and  was  oi>- 
aainad  by  his  old  friend,  the  Bishop  of  Bau  and  Wella,  in  Dec. 
1805,  and  immediately  instituted  to  the  Ticarage  of  Hariton, 
belonging  to  Jeaus  CoUege.  On  the  25tb  of  March,  1806,  he 
waa  marned  to  the  lady  of  his  choice,  Miss  Angelica  Ruah,  the 
fifth  dan^ter  of  Sir  William  Rush,  of  Wimbledon ;  and  to  thia 
union,  from  which,  and  for  reasons  apparently  cogent,  uahapf^ 
consequences  had  beea  anticipated  by  his  friends,  hia  futore  life 
waa  tadebted  for  its  greateat  bappiness,  and  even  its  proaperity. 

The  course  of  Dr.  Clarke's  lite  now  turns  from  this  nappy 
onioa  to  a  department  of  his  labours,  which  had  long  been  upper^ 
raoat  in  his  own  thoughts,  aod  next  to  his  '  Trarns,'  obtained 
for  him  bis  highest  distinctions,  as  a  literary  man  : — viz.  his  Lee- 
tares  on  Mineralogy.  During  the  whole  course  of  his  travels, 
that  science,  and  the  objects  connected  with  it,  obtained 
everywhere  the  greatest  snare  of  his  attention,  and  had  been' 
oohivated  by  him  with  the  greatest  success ;  to  which  several 
oircumstances  had  contributed.  Low  at  that  time  as  was  this 
hraach  of  natural  history  io  our  Uuivereities,  it  bad  risen  under 
4  variety  of  encourBgement  aod  patronage — the  result  of  policy 
aa  well  as  of  taste — to  a  high  degree  of  importance  in  every  pub- 
lio  eatabliahment  for  education  on  the  Coutioent;  and,  as  Mr. 
Clarke  brought  letters  of  recommendation  to  the  most  eminent 
professors  wherever  he  went  (an  advantage  which  his  own  spirit 
alwayi  contributed  to  improve),  be  was  in  all  places  cheertully 
admitted  to  a  participation  of  all  the  local  discoveries  or  improve- 
ments, and  supplied  with  specimens  of  all  such  minerals  as  they 
reapecUveiy  produced.  But  this  was  not  all;  the  course  of  hia. 
travels  often  led  him  to  remote  districts,  particularly  in  the 
eastern  and  southtm  parts  of  Russia,  not  accessible  to  the  ordi- 
nary mineralogist ;  and  aa  he  spared  neither  pains  nor  money 
in  his  researches,  besides  a  very  ample  store  of  minerals  more 
or  less  known,  he  brought  to  England  several  rare  and  valuable 
specimens,  which  were  for  some  time  almost  peculiar  to  his 
collection :  and  it  may  be  affirmed  generally,  that  of  all  the  fruits 
of  his  travels,  his  acquisitions  in  this  department  were  infinitely 
the  most  precious  in  his  eyes.  To  bring  forward,  therefore,  this 
collegtion  before  the  public  eye,  and  with  more  advantage  than 
hia  own  limited  apartments  would  permit, — to  communicate  to 
others  the  lighta  nhioh  he  himself  bad  obtained,  and  to  dissemi- 
nate throughout  the  University  a  portion  of  that  flame  which 
buraedwithinfaimself,  were,  from  the  first,  aufajectsinfinitely  more 
weising  in  his  mind,  than  the  hope  of  reputation  or  advantage 
iTOtn  any  other  quarter)  and  as  the  only  obvious  means  o£ 
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embmcing  at  oiice  these  objects  was  the  deliveiy  of  leeturet^ 
under  the  patronage  of  the  University,  it  was  to  the  attainiqent 
of  this,  that  his  .best  efforts,  trom  a  very  early  period  aiter  bia 
return,  were  uDiformly  directed.  But  the  task  was  not  an 
eaay  one.  The  subject  was  httle  known  and  less  Btudied,  and 
by  no  means  popular  in  the  University ;  nor  was  there  any  room 
suited  to  the  purpose,  hut  what  was  either  preroccupied  or 
approprialed ;  and  besides,  there  was  au  apprehension  of  the 
Lectures  tDterfering  with  the  Woodwardiaii  Professorship,  at 
that  time  occupied  by  a  gentleman  for  whom  Dr.  Clarks  had 
justly  8  very  great  respect.  By  degrees,  however,  all  these 
difficulties  gave  v»ay.  Every  facility  was  afforded  by  the  Uni- 
versity to  the  plan  ;  Dr.  Martin,  the  Botanical  Professor,  gave 
up  his  room  in  the  Botanic  Garden,  which  his  age  and  infirmi- 
ties prevented  him  from  using  himself;  and  the  Woodwardian 
Professor,  whose  proper  department  was  Geology,  so  far  from 
considering  these  Lectures  as  an  interference  with  himself, 
kindly  concurred  in  every  measure  which  was  required  for  iheir 
establishment.  In  short,  as  soon  as  he  could  enter  upon  it. 
Dr.  Clarke  had  the  happiness  to  find,  that  the  field  was  open  to 
him  without  either  opposition  or  ill-will,  and  the  fiat  of  the  Vice> 
Chancellor  followed  almost  as  a  matter  of  course.  Having, 
therefore,  finished  his  preparations,  which  were  both  expensive 
^nd  laborious;  and  having  published  a  new  synopsis  of  the 
mineral  kingdom,  and  an  extensive  syllabus,  he  at  last  announoed 
a  day  for  the  opening  of  his  Lectures,  the  17th  of  March,  1807. 
They  were  crowned  with  complete  success ;  and  in  the 
coarse  of  the  following  year,  his  reputation  as  a  Mineral- 
ogist, in  the  University,  was  so  far  established,  as  to  encou- 
rage his  friends  in  the  nope  of  obtaining  for  him  the  establish- 
ment of  a  new  Professorship  in  his  name.  This  measure 
qiet  at  first  with  some  opposition,  and  having  been  prema- 
turely pressed,  had  in  the  first  instance  failed ;  but  iji  th« 
latter  end  of  1808,  the  second  year  of  his  Lectures,  the  sense  of 
the  University  having  been  previously  tried,  a  grace  to  that 
effect  was  brought  up  to  the  senate  by  tfae  Proctor,  the  Rev.  G, 
D'Oyly  (now  Dr.  D'Oyly,  Rector  of  Lambeth,  &.c.)  and  earned 
almost  unanimously, 

Thus  were  bis  most  sanguine  wishes  crowned  with  success, 
apd  thus  were  hie  spirit  and  perseverance  rewarded  with  one  of 
the  rarest  and  the  highest  honours  which  the  University  oould 
bestow,  ^ot  long  afterwards  the  rectory  of  Yeldham,  in  Esses, 
was  presented  to  him  by  Sir  W.  Rush. 

The  next  important  concern  in  which  he  engaged  was  the 
disposal  of  the  manuscripts  he  had  collected  m  his  travels. 
These,  after  having  been  examined  by  Prof.  Person,  and  other 
eminent  scholars,  were  purchased  in  1809  by  the  Curators  of  the 
Bodleian  library,  at  Oxford,  for  1000/.    His  Greek  coioi,  tha 
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fruits  of  the  same  travels,  he  disposed  of  to  the  late  Mr.'Fayae 
Knight,  in  the  course  of  the  next  year,  1810.  Od  both  these 
occasiona  Dr.  Clarke  displayed  ereat  liberality  during  the  ae^o- 
ciatioD,  with  much  anxiety  for  tae  ulterior  use  and  aestination 
of  the  collections.  Early  in  the  year  last  mentioned,  the  first 
Toiame  of  his  'Travels'  appeared,  the  second  in  1812,  the 
third  in  1814,  the  fourth  in  1816,  the  fifth  in  1819  :  of  the  sixth 
only  twelve  chapters  were  finished  at  his  death  ;  the  rest  were 
adaed  by  his  friend  the  Rev.  Robert  Walpote,  to  whom  the  pub- 
lic are  indebted  for  many  interesting  and  valuable  notes  in  the 
former  volumes. 

The  year  1817  opened  with  a  most  flattering  testimony  of  the 
esteem  in  which  he  was  held  in  the  University,  by  his  election 
to  the  office  of  Sub-Librarian,  vacant  by  the  death  of  Mr. 
Davies,  tmd  the  promotion  of  Mr.  Kerrich  to  that  of  Principal 
librarian.  His  attention  during  this  year  was  principally  occu- 
pied by  his  experimeniB  with  the  '  Gas  Blowpipe,'  most  of 
which  ne  described  in  ttie  Aintali.*  In  the  same  year  he  con- 
tributed two  papers  to  the  Society  of  Antiquaries,  undone  to 
the  Geological  Society ;  all  which  have  been  noticed  in  the 
Annals  :  (vol.  ix.  p.  393,  and  N.  S.  vol.  vii.  p.  73).  In  1819 
he  collected  his  experiments  with  the  '  Gas  Blowpipe'  into 
a  small  octavo  volume,  which  was  published  under  that  title, 
with  engravings  of  the  instrument,  the  safety  apparatus,  &c. 
This  year  also  produced  his  Dissertation  on  the  Lituus,  read 
before  the  Antiquarian  Society  in  1820,  and  published  in  the 
Archraologia  for  l821. 

Dr.  C.  was  (ne  of  the  most  zealous  foiinders  df  the  Philo- 
sophical Society  of  Cambridge,  and  drew  up,  for  the  first  meet- 
ing, an  address  explanatory  of  the  design  and  objects  of  the 
Institution,  This  address  is  given  in  the  jln»a/s  for  March,  1821. 
He  afterwards  communicated  three  papers  to  the  Society,  which 
were  printed  in  the  first  volume  of  its  Transactions. 

The  history  now  advances  towards  the  close  of  a  life  which 
had  been  long  struggling  with  labours  disproportioncd  to  his 
strength,  and  was  at  last  seen  to  sink  under  the  workings  of  a 
mind  too  powerful  and  too  active  for  the  mortal  part  with  which 
it  was  united.  The  progress  of  his  disorder  was  slow,  but  the 
steps  of  it  were  strongly  marked.  At  no  time  since  his  return 
,  from  his  last  journey,  could  his  health  be  considered  as  well 
established ;  and  besides  many  other  occasional  derangements 
of  his  system,  there  was  scarcely  a  single  year  in  which  the 
exertions  and  confinement  attending  his  Lectures  did  not  bring 
on  some  serious  illness,  frequently  accompanying,  but  generally 
following  them ;  and  when  these  were  over,  instead  of  relaxation 

•  See  Td.  Tiii  p.  313,  SST  ;  vd.  ii.  p.  89,  162,  194,  3S6  ;  voL  i.  p.  373.  Both 
■erieiof  the^niwiOTnuinpBpenonyuifluiolheriubjectobyDr.  Cj  and tbelaitbe 
ffw  wnte  will  be  fomid  io  tbe  nutnber  fot  Uaidi,  I83S  ;  N.  8,  h>L  iii.  p.  195. 
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and  repose,  he  often  found  bucIi  long  arrears  of  composition  or 
cotrection  for  bis  Travels  as  required  the  strongest  application 
to  recover.  It  was  not  so  much  the  number  and  variety  of  his 
employments  that  broke  down  his  health,  as  the  extreme  and 
intense  anxiety  with  which  some  of  them,  particularly  the  phito- 
sophicalj  were  pursued  by  him ;  an  anxiety  which  intruded  upon 
his  hours  of  rest,  and  rendered  him  insensible  to  those  corporeal 
warnings,  which  usually  guard  other  men  against  too  continued 
or  too  intense  an  employment  of  their  faculties.  In  the  autumn 
of  1821,  his  wife,  far  advanced  in  pregnancy,  and  three  of  his 

f'OUDger  children,  sickened  one  by  one  with  a  typhus  fever ;  and 
n  a  few  days  were  all  reduced  by  the  violence  of  the  disorder  to 
a  state  of  the  most  imminent  danger.  All  happily  recovered ; 
but  the  fatigue  and  anxiety  which  Dr.  Clarke  underwent,  aggra- 
vated the  symptoms  of  his  disorder,  on  its  return  in  the  vvmter 
of  this  year.  This  was  succeeded  by  a  sort  of  crisis,  during 
which  he  was  more  thoroughly  sensible  of  the  perilous  state  of 
his  health,  than  at  any  otber  period  either  before  or  after. 

"  A  short  and  deceitful  interval  of  ease  followed,  in  which  the 
Intermitting  of  the  disorder  gave  him  reason  to  hope  that  he 
was  slowly  recovering ;  under  which  impression  be  entered  once 
more,  in  the  middle  of  the  month,  upon  a  course  of  chemical 
experiments,  preparatory  to  his  Lectures,  which  were  to  begin 
in  March;  and  from  the  moment  he  had  stepped  within  the 
circle  of  these  fascinating  operations,  there  was  no  longer  either 
thought  or  power  of  retreating;  for  the  usunl  excitement  attend- 
ing this  preparation  co-operating  with  the  effects  of  the  disorder, 
which  ultimately  terminated  in  an  affection  of  the  brain,  brought 
on  a  course  of  unnatural  efforts,  infinitely  exceeding  all  liis 
former  imprudencies,  and  partaking  strongly  of  tlie  delirium 
which  quickly  followed.  '  1  have  left  him  in  an  evening,'  says 
a  friend,  *  about  this  time,  with  a  promise  that  he  would  go  to 
bed,  and  on  the  following  morning  have  found  that  he  had  been 
up  a  considerable  part  of  the  night,  engaged  in  a  series  of 
unwholesome  operations  with  sulphuretted  liydrogen,'  In  this 
melancholy  state  of  self-abandonment,  deaf  to  the  remonstrances 
of  his  friends,  insensible  of  his  own  danger,  almost  incapable  of 
self-control,  and  intent  only  upon  the  due  performance  of  his 
approaching  duties,  he  supporfcd  an  ineffectual  struggle  with 
his  disorder  till  the  middle  of  February,  when  his  strength 
entirely  failing  him,  and  being  no  longer  able  to  stand  iip,  he 
sunk  reluctantly  into  his  bed,  and  from  thence  dictated  to  his 
servant  the  course  of  operations  he  wished  to  pursue,  and  there 
received  fVom  him  the  results.  Up  to  this  time,  however,  the 
trraagements  of  his  mind  seem  to  have  been  vivid  and  distinct 
as  far  as  philosophy  was  concerned,  and  its  energies  unabated. 
His  last  paper,  in  the  Annals  qf'Phitosop/iy{K.S.  vol.  iii.  p.  ISJ^), 
it  dated  tbe  6th  of  February,  and  contaiod  a  cleat  Btateuieot  of 
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a  complicated  operation  in  chemistry,  for  obtaining  cadmium 
from  sneet  zioc.  On  Tuesday  the  l2'th,  he  wrote  from  his  bed 
upon  the  same  subject  to  the  Ker.  Mr.  Lunn  (wlio  had  frequently 
assisted  him  iu  liis  operations);  and  on  Thursday  the  30th, 
another  letter  to  Dr.  Wollaston,  reporting  his  last  operation. 
On  Friday  the  'ilst,  Mr.  Lunn  saw  him,  when  he  was  quite 
rational  upon  this  subject,  as  far  as  he  was  permitted  to  sneak, 
though  sick  and  in  bed.  On  Saturday  he  was  carried  to  town 
for  advice,  by  Sir  William  and  Lady  Hush,  where  he  was  at- 
tended by  Sir  Astley  Cooper,  Dr.  Bailey,  and  Dr.  Scudamore. 
But  their  efforts  to  save  him  were  in  vain ;  the  rest  of  his  life, 
about  a  fortnight,  over  which  a  veil  will  soon  be  drawn,  was  like 
a  feverish  dream  after  a  day  of  strong  excitement,  when  the 
same  ideas  chase  each  other  through  the  mind  in  a  perpetual 
round,  and  baffle  every  attempt  to  banish  them.  Nothing 
seemed  to  occupy  his  attention,  but  the  syllabus  of  his  Lectures, 
and  the  details  of  the  operations,  which  he  had  just  finished  : 
nor  could  there  exist  to  his  friends  a  stronger  proof  that  all 
control  over  bis  mind  was  gone,  than  the  ascendancy  of  such 
thoughts,  at  a  season  when  the  devotion  so  natural  to  him,  and 
of  late  so  strikingly  exhibited  under  circumstances  far  less  trying, 
would,  in  a  sounder  state,  have  been  the  prime,  if  not  the  only 
mover  of  his  soul.  One  lucid  interval  there  was,  in  which,  to 
judge  from  the  subject  and  manner  of  his  conversation,  he  had 
the  command  of  his  thoughts  as  well  as  a  sense  of  bis  danger; 
for  in  the  presence  of  Lieut.  Chappel  and  Mr.  Cripps,  he  pro- 
nounced a  very  pathetic  eulogium  upon  Mrs.  Clarke,  and 
recommended  her  earnestly  to  the  care  of  those  about  him ;  but 
when  the  current  of  his  thoughts  seemed  running  fast  towards 
those  pious  contemplations  in  which  they  would  naturally  have 
rested,  his  mind  suddenly  relapsed  into  the  power  of  its.  former 
occupants,  from  which  it  never  more  was  free.  At  times  indeed 
gleams  of  his  former  kindness  and  intelhgence  would  mingle 
with  the  wildness  of  his  delirium  in  a  manner  the  most  strikipg 
and  affecting;  and  then  even  his  incoherences,  to  use  his  own 
thought  respecting  another  person,  who  had  finished  his  race 
aborUy  before  him",  were  as  the  ^vreck  of  some  beautiful  decayed 
structure,  whenallitsgoodly  ornaments  and  stately  pillars  fall  in 
promiscuous  ruin.  He  died  on  Saturday,  the  9th  of  March,  and 
was  buried  in  Jesus  College  Chapel,  on  the  18th  of  the  same  - 
month. 

"  He  left  seven  children ;  five  sons  and  two  daughters ;  the 
eldest  not  fifteen  years  of  age  at  the  time  of  his  death. 

"  Few  persons  have  left  the  world  more  honoured  or  more 
regretted.  The  tears  of  genius  have  been  abed  around  his 
tomb,  and  every  mark  with  which  respect  or  kindness  can 
honour  departed  merit  is  preparing  to  grace  his  memory. 

"  A  monument,  erected  in  Jesus  College  Chapel,  nearnisgraye, 
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at  the  expense  of  the  Master  and  Fellows,  will  serve  to  stimu- 
late ^e  youth  of  that  Socie^  in  the  paths  of  eoterprise  and 
siuence  :  a  bust,  executed  by  Chautrey,  at  the  cost  of  his  literary 
friends,  principally  members  of  the  Philosophical  Society,  at 
Cambridge,  will  perpetuate  the  honour  of  one  of  its  most  distin- 
guished ornaments  and  founders:  while  his  collection  of  mine- 
rals, fixed  by  the  liberal  suffrages  of  the  University  within<  its 
precincts,  will  remain  an  appropriate  memorial  of  the  respect 
paid  by  that  body  to  their  first  mineralo^ical  professor.  But 
the  best  proof  of  the  many  excellent  qualities  of  his  heart,  is  the 
sincere  and  ready  kindness  shown  towards  his  family  since  his 
death — kindnees  not  less  honourable  to  human  nature,  than  to 
the  individual  for  whose  sake  it  has  been  exerted — derived  not 
from  the  wealthy  or  the  great,  by  whom  it  would  be  lightly  felt, 
but  from  persons  of  his  own  rank  and  means,  and  involving 
sacrifices  which  nothing  but  friendship  and  afiection  could 
warrant. 

A  memoir,  orig^inally  intended  for  publication  in  the  Atiaah, 
having  been  the  foundation  of  Mr,  Otter's  "  Life  and  Bemains 
of  Edward  Daniel  Clarke,  LL.D."  the  foregoing  imperfect  sketch 
of  Dr.  Clarke's  life  and  labours  haa  been  selected  from  that 
work,' almost  entirely  in  the  words  of  his  biographer.  A  consi- 
derable proportion  of  the  volume  is  occupied  by  Dr.  Clarke's 
journal  of  his  residence  at  I^aples,  and  of  his  tour  in  Scotland; 
and  by  his  letters  to  his  friends  while  on  his  grand  journey. 
These  are  extremely  interesting ;  and  Mr.  Otter  s  narrative  is 
perspicuous  and  well  written  ;  the  arrangement  of  the  work  is 
altogether  excellent :  and  we  recommend  it  to  the  possessors  of 
Dr.  Clarke's  '  Travels,'  as  an  indispensable  companion  to  those 
volumes.  '  E.W.  B. 

,  Article  II. 

Astronomical  Observations,  1824. 

By  Col.  Beaufoy,  FRS. 

Bitshey  Heath,  near  Stamriope, 

I^CudeSP  ST'  44-3"  NoHh.     Longitude  Weat  !□  time  1'  S0'9S". 

Oct.  17.    Immeniuui    of  Ju[Ht«T's    thiidJIG''  5U'  S3"  Mem  Time  at  Bushey. 

Mtellite ,...  ?n    00    44    Wean  Time  nt  (Jretnwirh. 

Oet.S9.    Inuuenion   at    Juiuler'i    first  J  15    lA    04    Mean  Tigie  at  BuRlicy, 

Mtellile. J  15     IT     S5     Mean  Time  at  Greenwich. 

Not.   S.    linmetuoii'  ot  Ju^t«t'»  (econd  <  IS    96    SS    Mean  Time  at  Busliey. 

utellite (13     ST     50     Mean  Time  at  Orcenirii;!]. 

Not.    S.    Inunenion'   of     ju^ter's    fihttflT     09    25     Mean  Time  at  Jtuthey. 

aalcUile fiT      10     46     Mean  Time  «  Greenwich 

Nut.  14.    Immenioii     of    Jujutar'i     Gnt  ( 13     SO     in     Mean  Time  at  BuEhe*. 

aatdlile. J  IS    ii    09    Mean  Time  at  Qreenwich. 

Ocenltationi  bj  the  Moon. 
Nov., 2.    EmeniDn  of  19  Places 8><   10'   13-6 "  Sideiial  Time. 
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Article  III. 

On  the  SolulioH  o/*  4-"  -f  =  x.    By  JoLq  Herapath,  Esq. 

iCoMUUUifi-m  p,  M9.> 

^  4.  If  in  our  primitive  equation  if.*  z  =  7  we  assume  x  =  u. 

and  4-'  x  =  ",+,t  ?  being  any  quantity,  and  u  a  function  to  be 

determined,  there  results 

u,+,  =  ^"  J  =  j:  =  K, 

and  by  integration  u^  =  !■  x  A, 
A  being  the  arbitrary  constant.     But  because  A  is  any  quantity, 

and  1"  is  a  welt  known  function  of  sin ^  and  cos ^  it  is 

also  a  function  of  sin  or  cos ;  and  therefore 

«.  =  1-  X  A  =/(l-")  =  f8inliii, 
where  /  is  an  arbitrary  function,  and  consequently  f.     Again 


smce  . 


■,  and  il-'  a;  =  w,+,  =  f  sin  ^ — ^ 


and  it'x  =s  ^  sin  j — —  +  sin"  f'  jtJ (26)     - 

a  solution,  with  the  advantage  of  being  direct,  and  considerably 
more  simple,  is  equally  as  general  as  either  of  the  former.  For 
instance,  m  the  case  of  n  =  2,  if  «  = '  1  and  k  any  odd  number, 

where  it  depends  on  the  form  of  f  to  have  almost  any  algebraic 
form  we  please  for  4'*    Thus  if  we  assume 

our  form  of  ^  will  come  out  the  same  as  (23),  excluding  the 
arbitrary  function.     And  if  we  consider  that 

sin  {a  +  b)  =  sin  a  ,  cos  b  +  sin  b  .  cos  a 
and 

cos  sin- '  y  =  v*  1  --  y',  we  have 


^•x  =  f  j  s/l-ip-'j:^.sin — —  +  (p-'  X  .  cos— ^i  ...'.(SS)- 

which,  from  the  facility  of  giving  finite  and  often  rational  values 
to  the  transcendental  parts,  by  choosing  proper  values  for'/(>  ift 
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frequently  preferable  to  eUher  of  the  precediag  formulse  ia 
developing  algebraic  values  of  vj/'  jr. 

These  veiy  simple  espressions  at  once  giye  several  uf  the 
properties  of  the  functional  root.  Thus  from  the  manner  ia 
which  k  is  introduced^  it  may  be  any  integral  number  0,  1, 2,  3, 
to  infinity ;  aud  therefore,  generally,  ip  x  will  have  k  functional  , 

roots,  k  being  the  least  integer  that  will  make  —  an  integer.     If, 

therefore,  n  be  an  integer,  the  number  of  roots  will  be  n;  if  a 
fraction,  they  will  be  equal  to  the  numerator  of  the  fraction  ; 
and  if  an  irrational  number  they  will  be  infinite.  And  since  k 
inay  he  ^  o,  it  foitows  thnt  whatever  be  the  values  of  n  and  v, 
one  value  of  tf*'  x  is  x.  It  should  however,  in  the  solution  of 
problems,  be  carefully  considered>  whetJier  the  conditions  of  the 
problem  will  admit  the  property  'ii'  x  ^  x  when  'ii^x  =  x,  A 
very  skilful  mathematician  in  this  branch  of  analysis,  has  fallea 
into  error  in  the  solution  of  one  of  his  problems  from  not  attend- 
ing to  tbii. 

Again,  because  either  expression  (25)  or  (26)  is  aymmetricid 
with  respect  to  u  and  k,  if  k  remain  constant,  and  0,  1,2,  .... 
.be  substituted  for  v,  the  results  will  be  the  same  as  if  v  remained 
constant,  and  0,1, 2,  3,  ....  be  substituted  for  A.  Consequently 
ivhatever  be  the  value  ofn,  the  several  values  of  tpj:  wilibeequu 
to  ^Ji"  j:,  Jf  I,  ^^'  I,  4^  r,  ....  This  conclusion  Mr.  Babba^e  tisA 
arrived  at  by  a  very  different  process  in  his  paper  iu  the  PhiIo». 
Transac.  for  1817,  when  n  ia  an  iot^er ;  but  such  a  hmitation 
^  evidently  unnecessary. 

Let  us  assume  our  expression  (25)  or  (26)  to  be  a  functioi)  ol 
k,  V,  and  »•    Then 

BUppQ^ng  that  in  the  former  instance  ^  x  =  x,  and  in  the  latter 
^,"1 X  ~  Xr   '  If  therefore  n  ,=  p«, 

and  •ir"  X  *  ^i*x,  -li"  x  =  -Ji^  x,  -ii*'  x  =  ^,*  *, 

But  if  ;>  be  an  integer,  ii"  x,  4-''  ^>  •■  ••  are,  by  what  we  have 
just  shown,  functional  roots  of  ij-"  x  =  x.  Therefore  and  because 
ij-i  X,  i}-,'  x are  the  funetioqal  roots  of  ij'i''  x  =^  x,  it  fol- 
lows, that  if  the  order  of  a  periodic  function  be  an  integral 
multiple  of  the  order  of  another  periodic,  the  roots  of  the  latter 
are  roots  of  the  former,  whatever  be  the  values  of  the  orders  of 
periodicity.  Mr.  Babbage  has  drawn,  in  the  above-mentioned 
paper,  the  ^ame  inference  for  integral  orders. 


f  in  tJ-"  a;  =  I'  we  substitute  -J-    '  for  j  we  have 
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the  4'"  *■>  4-~'  ^t  •■••  values  of  which  are  evidently  equal  to 
the  functional  roots  of  the  former. 

All  the  preceding  properties  are  anal<^ous  to  the  properties  of 
the  roots  of  unity  ;  but  tt  would  not  be  correct  to  conclude  from 
bonce  that  the  parallel  is  strictly  true  in  all  cases.  For  instance, 
.  uU  the  roots  of  unity,  except  one  or  two  at  most,  are  imaginaiy. 
In  the  case  however  of  a  periodic  function,  every  root  is  real,  if 
the  order  be  real. 

It  is  not  one  of  the  least  remarkable  features  of  our  solutions 
that  every  order  of  the  function  positive,  negative,  &c.  is  given 
by  the  same  formula,  without  the  necessity  of  algebraic  resolu- 
tion ; — a  circumstance  that  has  not  been  accomplished  in  any 
other  solution  with  which  I  am  acquainted.  Several  other  con- 
sequences of  high  importance  also  readily  flow  from  our  last  very 
simple  solution,  whicn  I  presume  it  would  be  in  vain  to  expect 
from  any  other.  Thus  the  extraction  of  any  functional  toot  of 
a  periodic  fiinction  a  x  of  a  givea  form  and  order ;  and  the  reso- 
lution of  the  equation  ^'  x  =  x,  so  that  any  order  4"' «  of  it  may 
have  one  given  form  only,  ore  questions  easily  resolved  from  the 
preceding  solution,  ana  obviously  much  too  important  iu  their 
consequences  to  need  the  notice  of  any  particular  instances, 
especially  as  I  hare  treated  on  the  subject  in  another  place.  I 
shall,  therefore,  merely  indulge  myselt  in  the  solution  of  a  very 
common  fonn,  but  more  general  functional  equation  of  the  kind 
than  I  have  yet  seen  solved.     Let  the  equation  be 

^x=-i,c{-x; .,(27)    - 

where  a'  x  =  x,  and  n,  r,  are  any  numbers.     By  our  (25)  we 
have 

«'3:  =  ^8in  j^^  +8in-  jS"' xj (28) 

^  being  the  particular  form  of  the  arbitrary  function  which  gives 
the  solution  in  the  rth  order,  the  form  <C  x  and  Ar*  being  any  one 
invariable  integer.     Let  us  asBurne  x  j=  v,a,aA»x=  w,^-,.  -'Rien 
a'x=  w,^.., 
and 

ij-  X  =  ij.  K,  =  f  sia  — ~ (29) 

But  the  condition  a'x  =-x  gives  u,^.  =  u,,  and  therefore   ' 

a:  =  «,=o,3sin^^ (30) 

88  well  as  «•  X  =  u,  +  ,  =  p  Ein . 

and  2zA  =  ^sin~'^""j:. 
Substitute  this  value  for  2  ^  A  in  (29),  and  we  have 
4.x=  fsin  S^,8in-'|3-'xJ (31) 

r.=.i,:sa:,G(")OgIc 
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the  soIutioD  of  (27)  free  from  the  symmetrical  form,  and  therefore 
possessing  many  advantages  over  it  in  point  of  practical  coQTe- 
nience  ;  besides  being  complete  for  all  values  or  r  and  n,  which 
no  other  solntiona,  hitherto  given  of  (27),  are. 

The  solutions  analogous  to  those  usually  given  for  a  more 
limited  form  of  (27),  are 
^X  =  fx+fa'x+pa"x+    ....If  oi''~'x} (32) 

and 

4.x  =  X'{X,  «'r,   a"x a"-'T}* (33) 

where  g  is  the  prime  numerator  of-,  and  f^x'  perfectly  arbitrary 

functions,  the  latter  being  limited  to  symmetrical  forms.  These 
solutions  are  therefore  confined  to  rational  values  of  r  and  n,  or 

at  least  of  the  quotient  - ;  and  cannot  hence  be  called  complete. 

Their  multinomial  forms  too  render  them  much  inferior  to  (31), 
especially  when  they  involve  a  function  to  be  determined. 

Our  (31),  it  will  be  seen,  demonstrates  the  practicability  of 
applying  Laplace's  method  to  periodic  functions,  which  has  been 
much  questioned.  On  this  method  I  have  some  observations  to 
make,  which,  for  the  present,  brevity  obliges  me  to  withhold. 

^5.  From  what  we  have  said  in  deducing  (25),  it  appears 

that  sin -,  cos ,  and  1* ,  the  expressions  usually  given 

for  the  integral  of 

«.».  =  « m 

are  only  particular  cases  of  the  general  integral^"  (1 ')  or  ^  sin 


Even 

*        .BftXi,  SftXt         .        SAM  .         ikKi 

X  Jf  sm ,r,cos if.tan ,  f^cot&n  ^,^^vers 

ikK%  SftX*  2ft\j  ilt\t)  ,„,, 

— - — ,  f J  covers ,  fg  sec  ,  p,  cosec >  ....  (36) 

which  is  also  an  integral  of  (34),  and  contains  eight  independent 
integers  k,k\  ....  and  nine  arbitrary  functions  x>  ?>  f  u    ■ .  • . 

is  virtually  contained  in  (p  sin '.     For  though  ft,  ft',    . . . , 

have  no  necessary  dependence,  yet  during  the  time  z  changes 
to  %  -I-  n,  which  time  is  simultaneous  for  each  part  of  (35),  they 
must  be  relatively  constant.     Therefore,  during  this  time,  cos 

■  InilettcrloMr.Babbage,  dated  Feb.  as,  ISM^Ioomniitttid,  thtDDgb  bute,  ui 
OTCn^t,  inusdng  the  W  term  of  this  wlatioa,  wMch  I  brre  lake  u  i^iparUmitf  of 

wknowled^DB, 
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■" -,  tan  - — ■—,  ....  are  reBpectively  fuacUona  of  sin  — ^-^; 

anii  consequently  whether  we  admit «  ,  f„  . . . .  to  be  compre- 
hended in  f  or  not  the  whole  expression  (35)  sinks  to  an  arbt- 

Irary  function  of  sin -,  that  is  to  ip  sin ~.     And    the 

same  coiiicidenpe  might  easily  be  shown  to  be  true  of  any  other 
apparend;^  different  integral,  which  from  thcTiature  of'(34>mast 
contain  circular  or  equivalent  periodic  functions,  so  tnat  (34) 
has  really  but  one  integral,  involved,  however,  in  an  arbitrary 
function.  This  is  likewise  coafiroied  by  a  very  simple,  direct, 
and  general  method  that  has  occurred  to  me  of  integrating  equa- 
tions of  difiisrences  of,  I  believe,  all  orders  and  dep-ees ;  and 
Yvhjch  nietihod  is  applicable  to  the  direct  numerical  resolutioa  of 
algebraic  equations  of  all  degrees  as  well  as  to  other  purposes, 
oi  which  I  may  say  more  hereafter.  Hence  ("iS't  or  (26)  does 
not  a^mit  of  variety  from  variety  of  integral,  but  being  obtained 
directly  and  without  any  limiting  conditions  from  the  integration, 
it  must  possess  an  equal  degree  of  generality  with  the  integral 
^tselt',  that  is,  the  integral  being  of  ihe  most  general  kind,  the 
functional  solution  must  be  so  too,  or  in  other  words  complete. 
A  complete  solution,  therefore,  of  >J-"  i  =  j  has  only  oo,e  arbi- 
^ary  function. 

A  direct  proof  that  our  (25)  is  the  complete  solution  may  be 
^ven  thus.  Letipa'^"'^-  denote  (25),  or  any  other  solution 
wherein  «'  is  the  particular  form  of  4"°  i  when  ^  x  =  x.  Sup- 
pose^" X  is  also  any  solution  whatever  that  wilt  fulfil  the  condi- 
tion ^'"a  =  X.  P\xtf'x=  ^  a' ip~' :e,  andchangingiinto  f  J, 
we  have/'  ^  ^  =  «  a"  x,  in  which  ^  is  the  function  to  be  deter- 
mined. Now  because  f  and  a  are  periodica  of  the  same  order, 
this  equation  is  always  possible,  whatever  be  the  forms  of /and 
a;  and  indeed  I  have  in  another  place  given  general  solutions  of 
this  very  problem.  It  is,  therefore,  evident,  that  such  a  form 
can  bp  given  to  the  arbitrary  function  in  (25),  that  this  solution 
shall  coincide  with  any  other  solution  whatever.  Consequently 
(25)  comprehends  every  solution,  and  is,  therefore,  the  complete 
solution. 

This  I  bejleve  is  the  first  direct  and  legitimate  demonstra- 
tion that  hi^s  been  given  of  the  completeness  of  a  functional 
solution. 

Hence  it  fQllons,  that  the  arbitrary  Constantsa,,  i,,  c„  in  (21) 
foi'ro  a  part  of  the  arbitrai-y  function  in  (25).  This  is  further 
confirmed  by  the  assumption  with  which  we  set  out  at  the  com- 
mencement of  ^  3,  whith,  being  arbitrary,  of  course  gives  aa 
arbitrary  form  to  the  functional  root.  Arbitrary  functions, 
therefore,  of  whatever  kind  or  quantity  they  maybe,  substituted 
for  these  constants,  iperely  clog  the  solution  without  at  ^1  con- 
tributing to  its  generality  ;    since  these '  functions,    and    the 
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consequences  that  can  in  any  way  How  from  them,  are  naturally 
comprehended  in  the  aibitrary  function  of  the  direct  solution. 

I  cannot  refrain  here,  whil«  on  the  subject  of  periodic  fupt^ 
lions,  from  mentioning  two  curious  cases  of  periodic  solutions 
which  are  perfectly  successful  when  the  operations  are  merely 
indicated  but  not  performed,  and  yet  fail  when  developed  ; 
though  the  developed  and  undeveloped  values  are  the  same. 
The  first  1  shall  mention  was  noticed  in  elucidating  some  diffi- 
■  cutties  in  this  calculus  to  ipy  promising  friend  and  pupil  Mc. 
Mervyn,  Crawfojd,  and  the  next  occurred  while  consideiing  tha 
source. of  what  Mr.  Babhage  denominates  "a  very  difficult 
subject."  It  was  mentioned  to  him  in  a  letter  dated  March  22, 
1824. 

Let  i^  ^  he  a  periodic  of  the  second  order  whose  solution  is 
evidently  - 

F  {x,  +  J-)  =  0, 
where  the  form  of  F  is  to  be  determined,     Substitute  ^  x  for  x, 
and  it  becomes 

F{^a:,  l^•a}  =¥{^x,x\=a=  V{x,^x} 
F  is,  therefore,  Bymmetrioal  with  respect  to  x  and  it  x.    Consef 
quently  %  solution  is, 

\J,  z'  -^x'=  0, 
in  which  n  is  unlimited,  or 

^x=  V  -  ^■"  =  x.:y^i. (36) 

Now  in  all  cases  the  first  of  these  values  ',/  —  i'  answer^  U)^ 

conditions  of  the  question;  for  4'*  x  =  */  —  (V  —  ^T  =^ 
V  s*  =  «.    But  in  the  second  value  x  .  \/  —  1,wq  have 

which  if «  be  of  the  form,  2p  becomes  -P  x  =  x  .  %/  —  I,  in 
expression  that  cannot,  with  any  integral  value  at  least  to  p,  be 
=  X.  It  may  be  asked,  in  what  this  unexpected  anomaly  coni- 
sists?  The  answer,  I  conceive,  is  obvious,  if  we  seek  it  from  the 
nature  of  the  functions  in  question.  Periodic  functions  are 
algebraic  expressions  whose  property  of  periodicity  depends  not 
on  the  value  but  the  form  of  the  expression.  If,  therefore,  the 
value  be  the  same  but  the  form  be  changed,  the  expression  may 
no  longer  be  periodic.  Thus  it  happens  in  the  above  instance, 
the  values  of  the  two  expressions  are  the  same,  but  the  forms 
different — the  negative  sign  in  the  one  case  being  a  mere  sign  or 
subtraction,  and  in  the  oUier  a  factor. 

This  reasoning  will  appear  still  clearer  in  the  following  case: 

Suppose  we  have  the  equation 

4.1=  c  +  j:' (37) 
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c  beiug  a  constant.    By  changing  x  into  -,  it  appears  whea 

n  =  —  1,  that  c  can  only  be  +  1  or  —  1.  If,  however,  Lap- 
lace's method  of  differences  be  followed,  we  have  foT  the  solutioa 
of  (37) 

log*A,-log'x 

*X=:  A,  c u^ (38) 

Am  a,  being  the  constants  of  integration.    If  now  we  change  x 
into  -,  the  solution  becomes,  puttii^^  for  the  former  exponent,    , 
+  i  =  A,  C- 
MulUplying  this  by  c,  we  have 

cj-isr  A,  C  -  ^x, 

which,  therefore,  sa^sfies  the  conditions  of  equality  of  the  ques- 
tion without  any  apparent  limitation  to  c,  that  is,  without  the 
necessary  limitation  the  question  req^uires.  A  part  only,  there- 
fore, of  the  conditions  of  the  question  are  satisfied ;  and  Uiis 
arises  from  the  periodicity  of  the  exponent  being  destroyed  by 
the  development  otp.  ]f  we  consider  that  by  cnanging  x  into 
-  twice  successively,  p  returns  into  itself,  and  suppose  j)  by  oje 
such  change  to  become  g,  we  may  easily  find  that 

e'+' »  c'orc  =  +1.        

And  in  the  same  way  if  w  =  V  *»  we  should  have  c  =  v  !> 
provided  the  value  of  c  be  sought  by  the  non-development  of  the 
iiinction. 

These  iUnstrations  will,  I  hope,  obviate  the  difficulty  noticed 
by  Mr.  Babbage  in  Phil.  Trans.  1817,  without  having  recourse 
to  the  ingenious  but,  I  presume,  controvertible  idea  of  the  func- 
tion ■i>  X,  having  simultaneously  different  values  ia  different  parts 
of  the  same  equation.  The  same  may  be  said  of  Mr.  Herscnel's 
views,  p.  120,  vol.  ii.  of  the  Examples. 

As  tnis  is  a  subject  of  considerable  importance  in  the 
theory  of  functions,  I  shall  here  briefly  notice  another  more 
general  instance  of  my  observation ;  namely,  that  the  same 
expression  may  be  periodic  or  non-periodic  according  to  its 
form.  In  our  solution  (25),  k  and  f  are  perfectly  arbitrary. 
Take  then  4  x  t=  sin'*  x,  and  we  have 

J-"  x=  sin-'  sin  J^^^  +  sin"'  siaxl  =  ^^^ +x. . .  .(39) 
the  former  value  of  which  is  periodic  for  every  value  of  n,  pro- 
vided sin  and  sin~'  act  separately  and  distinctly,  but  the  latter 
is  not.  I  am  aware  it  will  be  contended  that  the  arithmetical 
values  of  4-'  x  in  (39)  when  differently  developed,  are  not  neces- 
sarily the  same.    This  may  be  true  m  the  present  case,  but  it 
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will  Dot  holdin  (36)  or  (38),  and,  therefore,  does  not  militate 
against  the  general  truth  of  my  position,  that  the  same  expres- 
sion may  be  periodic  or  non-periodic  according  to  the  form 
under  which  it  is  put. 

John  Hebapath. 


Article  IV. 

Inslrucliotis  respecting  Paratonnerres,  or  Conductors  oflAghtniitg, 
Extracted  from  the  Report  of  M.  Gay-Lnssac,  in  the  name 
of  a  Commission  appointed  by  the  Royal  Academy  of 
Sciences  of  Paris.*     (With  a  Plate.) 

The  principal  object  of  the  report  (which  was  drawn  up  at 
the  request  of  the  Minister  of  the  Interior),  is  to  direct  workmen 
in  the  construction  and  mode  of  fixing  conductors  on  buildings, 
Stc.  It  is  divided  into  two  parts,  one  theoretical,  the  other 
practical. 

Theoretical  Part. 

Pnnciples  respecting    the   Action   of  Lightning,    or   Electric 
matter,  and  of  Conductors. 

Lightning  is  the  sudden  passage  of  electric  matter  throueh 
the  air,  with  the  evolution  of  great  light,  from  clouds  highly 
charged  with  that  fluid ;  its  velocity  is  immense,  far  surpitssing 
that  of  a  ball  at  the  mcmeut  it  leaves  tbe  cannon,  and  is  known 
to  be  at  the  rate  of  about  1950  feel  per  second  of  time. 

llie  electric  matter  penetrates  bodies,  and  traverses  their 
substance,  but  with  veiy  unequal  velocities ;  through  some, 
which  are  therefore  called  co7iduclurs,  it  passes  with  great 
rapidity ;  such  are  well  burnt  charcoal  and  water ;  veget^ies, 
animals,  and  the  earth,  in  consequence  of  the  moisture  they  are 
impregnated  with,  and  saline  solutions  ;  but,  above  aU,  metals 
afford  the  readiest  passage  to  the  electric  Auid.  A  cylinder  of 
iron,  for  instance,  Is  a  better  conductor  than  an  equal  cylinder 
ofwater  saturated  with  sea  salt,  in  the  ratio  of  at  least  100000  : 1, 
and  the  latter  conducts  a  thousand  times  better  than  pure  water. 

Non-conductors,  or  insulating  bodies,  oppose  great  resistance 
to  tbe  passage  of  electricity  through  their  substance;  such  are 
glass,  sulphur,  the  resins,  and  oils ;  the  earth,  stones,  and  bricks, 
when  dry ;  air  and  aeriform  fluids. 

No  bodies,  however,  are  such  perfect  copductors  of  electricity 
as  not  to  oppose  some  resistance  ;  which,  being  repeated  in 
every  portion  of  the  conductor,  increases  with  its  length,  and 
may  exceed  that  which  would  be  offered  by  a  worse  but  shorter 
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conductor.  Conductors  of  small  diameter  also  condnot  wone 
than  those  of  larger. 

The  electric  particles  are  mutually  repulsive,  and  consequently 
tend  to  separate  and  disperse  themselves  through  space.  They 
have  no  affinity  for  bodies,  they  determine  only  lo  their  surfaces, 
where  they  are  retained  solely  by  the  pressure  of  the  atmosphere, 
against  which,  they  in  their  turn  exert  a  pressure  proportionate 
at  every  point  to  the  square  of  their  number.  When  the  latter 
pressure  exceeds  the  first,  the  electric  matter  escapes  into  the 
air  in  an  invisible  stream,  or  in  the  form  of  a  luminous  line, 
commonly  called  the  electric  spark. 

The  stratum  of  electric  matter  on  the  surface  of  a  conductor 
is  not  of  equal  density  at  every  point  of  its  surface,  except  it  be 
a  sphere.  On  an  ellipsoid  the  density  is  greater  at  the  extremity 
of  the  great  axis  than  on  the  equator,  in  the  ratio  of  the  great 
axis  to  the  smaller ;  at  th&  point  of  a  cone  it  is  infinite.  In 
general,  on  a  body  of  any  form,  the  density  of  the  electric  mat- 
ter, and  consequently  its  pressure  on  the  air,  is  greater  on  the 
«harpeat  or  most  curved  ptu-ts,  than  on  those  that  are  flat  or 
round. 

The  electric  matter  tends  always  to  spread  itself  over  con- 
ductors, and  to  assume  a  state  of  equilibrium  in  them,  and 
becomes  divided  amongst  them  in  proportion  to  their  form,  and 
principally  to  their  extent  of  surface.  Hence,  if  a  body  that  ia 
charged  with  the  fluid  be  in  communication  with  the  immense 
surface  of  the  earth,  it  will  retain  no  sensible  portion  of  it.  All 
that  is  necessary,  therefore,  to  deprive  a  conductor  of  its  elec- 
tricity, is  to  connect  it  with  the  moist  ground. 

Of  several  conductors  of  very  unequal  powers  the  electric  fluid 
"wilt  always  choose  the  most  perfect ;  but  if  their  difierences  be 
small,  it  will  be  divided  amongst  them  in  proportion  to  their 
■capacity  for  receiving  it. 

A  Paratonnerre  *  is  a  conductor  which  the  electric  matter  of 
the  lightning  prefers  to  the  surrounding  bodies,  in  order  to  reach 
the  ground,  and  expand  itself  through  it :  it  commonly  consists 
of  a  oar  of  iron  elevated  on  the  buildings  it  is  intended  to  pro- 
tect, and  descends,  without  any  divisions  or  breaks  in  its  length, 
into  water  or  a  moist  ground.  An  intimate  connexion  of  the 
paratonnerre  with  the  ground  is  necessary,  in  order  that  it  may 
mstantlytransmit  the  lightning  as  it  receives  it,  and  thus  defend 
the  surrounding  objects  from  its  attacks.  When  lightning 
strikes  the  surface  of  the  ground,  for  want  of  a  good  conductor 
it  does  not  spread  over  it,  but  penetrates  below  it  till  it  meets 
with  a  sufficient  number  of  channels  to  carry  it  completely  ofi', 

•  I  idi^  the  French  tenn.  aa  wt  have  none  in  out  language  to  exprew  in  one  word, 
ft  (sondocf  Of  t^f  Hg/ilningt  meaning  tfaerebf  not  m^f  IM  mUBllie  ml,  but  the  ^hale 
apparatiu  complete.    At  least  we  may  w  well  ute  it  a*  paraaol,  pancliute,  paiabous. 
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It  Bometimes  leaves  visible  traces  of  its  passage,  even  at  a  depth 
of  more  than  30  feet.  When  also  a  paratoanerre  has  any  breaks 
in  it,  or  is  not  in  perfect  communication  with  a  moist  soil,  the 
lightning,  having  struck  it,  flies  from  it  to  some  neighbouring 
body,  or  divides  itself  between  the  two,  in  order  to  pass  more 
rapidly  into  the  earth.  Frequent  instances  of  se/ious  accidents 
have  occurred  from  both  these  causes. 

Before  the  flash  ensues,  the  influence  of  the  thunder  cloud 
disturbs  the  natural  electrical  state  of  all  the  bodies  below  it 
at  the  surface  of  the  earth,  and  brings  them  into  a  state  contrary 
to  its  own ;  and  thus  every  object  becomes  a  centre  of  attraction 
towards  which  the  lightning  has  a  tendency  to  direct  itself.  In 
order  that  this  effect  may  be  suddenly  produced,  it  is  indispensa- 
ble that  the  bodies  influenced  by  the  cloud  be  good  conductors, 
and  in  perfect  communication  with  a  moist  soil. 

A  paratonnerre  perfectly  connected  with  the  ground,  and  ter- 
minating in  a  very  sharp  point  instead  of  bemg  rounded  ofl^, 
may  become  so  intensely  electrified  by  the  influence  of  a  thun- 
der cloud,  as  to  give  otf  a  continual  stream  of  electric  matter, 
which  sometimes  is  visible  in  the  dark,  appearing  as  a  luminous 
pencil  at  the  extremity  of  the  point,  and  must  certainly  tend,  in 
part  at  least,  to  neutralise  the  electrical  state  of  the  thunder 
tlOud.  A  founded  point  may  exert  an  equal,  or  even  a  greater 
attraction  on  the  thunder  cloud  than  a  sharp  one  ;  but  if  the  flow 
of  electric  matter  from  the  point  become  very  lapid,  the  lightning 
will  strike  sooner,  and  from  a  greater  distance  between  the 
clond  and  the  paratonnerre,  than  if  its  extremity  were  rounded  ; 
at  least  electrical  experiments  lead  to  this  conclusion. 

Thus  the  most  advantageous  form  that  can  be  given  to  a 
tiaratonnerre  appears  evidently  to  be  that  of  a  very  sharp  cone. 
The  higher  a  paratonnerre  is  elevated  in  the  air,  other  circum- 
stances being  equal,  the  more  its  efficacy  will  be  increased,  as 
is  clearly  proved  by  the  experiments  with  electrical  kites,  made 
by  MM.  de  Romas  and  Charles. 

It  has  not  been  accurately  ascertained  how  far  the  sphere  of 
action  of  a  paratonnerre  extends,  but,  in  several  instances,  the 
more  remote  parts  of  large  buildings  on  which  they  have  been 
erected,  have  been  struck  by  lightning  at  the  distance  of  three 
or  four  times  the  length  of  the  conductor  from  the  rod.  It  is 
calculated  by  Charles,  that  a  paratonnerre  will  effectually  protect 
from  lightning  a  circular  space,  whose  radius  is  twice  that  of  the 
height  of  the  conductor ;  and  they  are  now  attached  to  build- 
ings aller  that  rule. 

A  current  of  electric  matter  whether  luminous  or  not,  is 
always  accompanied  by  heat,  the  intensity  of  which  depends  on 
the  velocity  of  the  current.  This  heat  is  sufficient  to  make  a 
metallic  wire  red  hot,  or  to  fuse  or  disperse  it,  if  sufficiently  thin; 
but  it  scarcely  raises  the  temperature  of  a  bar  of  metal,  on 
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accoant  of  its  large  mass.  It  is  by  the  beat  of  the  elet^rie 
current,  as  well  as  by  that  diseagaged  from  the  air,  condensed 
by  the  passage  of  the  lightning  through  it  when  not  conveyed 
by  a '  good  conductor,  that  buildings  struck  by  it  are  frequently 
set  on  fire. 

No  instance  has  yet  occurrfd  of  an  iron  bar,  of  ratber  more 
than  half  an  inch  square,  or  of  a  cylinder  of  the  same  diameter, 
having  been  fused,  or  even  heated  red  hot  by  lightning.  A 
rod  of  this  size  would  therefore  be  sufficient  for  a  paratonnerre, 
but  as  its  stem  must  rise  from  15  to  30  feet  above  the  building, 
it  nonid  not  be  of  sufficient  strength  at  the  base  to  resist  the 
action  of  the  wind,  unless  it  were  made  much  thicker  at  that 
part. 

An  iron  bar,  about  three-quarters  of  an  inch  square,  is  suffi- 
cient for  the  conductor  of  the  paratonnerre.  It  might  even  be 
made  still  smaller,  and  consist  merely  of  a  metallic  wire,  pro- 
vided it  be  connected  at  the  surface  of  the  ground'  with  a  bar  of 
metal,  about  half  an  inch  square,  immersed  in  water  or  a  moist 
soil.  The  wire  indeed  would  pretty  certainly  be  dispersed  by 
the  hghtning,  but  it  would  direct  it  to  the  ground,  and  protect 
the  surrounding  objects  from  the  stroke.  However,  it  is  always 
better  to  make  the  conductor  so  large  as  not  to  be  destroyed  by 
the  stroke,  and  the  only  motive  for  substituting  a  wire  for  a 
stout  bar  is  the  saving  in  point  of  expence. 

The  noise  of  the  thunder  generally  occasions  much  alarm, 
although  the  danger  is  then  passed ;  it  is  over  indeed  on  the 
appearance  of  the  hghtning,  for  any  one  struck  by  it  neither 
sees  the  flash,  npr  hears  the  clap.  The  noise  is  never  heard  till 
after  the  flash,  and  its  distance  may  be  estimated  at  so  many 
times  368  yards,  as  there  are  seconds  between  the  appearance  of 
the  lightning  and  the  sound  of  the  thunder. 

Lightning  often  strikes  solitary  trees,  because,  rising  to  a 
great  height  and  burying  their  roots  deep  in  the  soil,  they  are 
tine  paratonnerres,  and  their  shelter  is  often  fatal  to  the  indivi- 
duals who  seek  it;  for  they  do  not  convey  the  bghtniiig  with 
sufficient  rapidity  to  the  ground,  and  are  worse  conductors  than 
men  and  ammak.  When  the  lightning  reaches  the  foot  of  the 
tree,  it  divides  itself  amongst  the  conductors  that  it  finds  near 
it,  or  strikes  some  in  preference  to  others,  according  to  circum- 
stances, and  sometimes  it  has  been  known  to  kill  every  animal 
that  had  sought  shelter  under  the  tree ;  at  others  only  a  single 
one  out  of  many  has  perished  by  the  stroke. 

A  paratonnerre,  on  the  contrary,  well  connected  with  the 
ground,  presents  a  certain  security  against  the  lightning,  which 
will  never  leave  it  to  strike  a  person  at  its  foot,  though  it  would 
not  be  prudent  to  station  one  self  too  close  to  it,  for  fear  of  some 
accidental  break  in  the  conductor,  or  of  its  not  being  in  perfect 
communication  with  the  ground. 
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When  lightning  strites  a  house,  U  usually  falls  on  the  chim- 
neys, either  from  their  being  the  moat  elevated  parts,  or  because 
they  are  lined  with  soot,  which  is  a  hetter  conductor  than  diy 
wood,  stone  or  brick.  The  neighbourhood  of  the  fire  place  is 
coQsequently  the  most  insecure  spot  in  a  room  during  a  uiunder 
storm,  sphere  it  is  safer  to  station  oneself  in  a  comer  opponte 
the  windows,  at  a  distance  from  every  article  of,  iron  or  other 
metal  of  any  considerable  size. 

Persons  are  often  struck,  by  lightning  without  being  killed, 
and  others  have  been  wholly  saved  from  injury  by  silk  dresses, 
which  serve  to  insulate  the  body,  and  prevent  the  access  of  the 
electric  matter. 

Practical  Paet. 
Details  respecting  the  Construction  of  Paralonnerres. 

A  paratonnerre  is  a  metalhcbar,  A  B  CD  EF  (PI.  XXXIV), 
fig.  I,  rising  above  a  building,  and  descending,  without  any 
breaks,  to  the  ground,  its  lower  end  plunging  into  a  well  of 
water,  or  a  wet  soil.  The  vertical  part  B  A  is  called  the  stem, 
and  projects  into  the  air  above  the  roof,  and  the  pait  of  the  bar 
B  C  D  E  F  which  descends  from  the  foot  of  the  stem  to  the 
soil,  is  called  the  conductor. 

O/tke  Stem. 

The  stem  B  A  is  a  square  bar  of  iron,  tapering  from  ita  base 
to  tlie  summit,  in  form  of  a  pyramid.  For  a  height  of  from  20 
to  30  feet,  which  is  the  mean  length  of  the  stems  placed  on  large 
buildings,  the  base  is  about  2^  inches  square." 

Iron  being  very  liable  to  rust  by  the  action  of  air  and  moisture, 
the  point  of  the  stem  would  soon  become  blunt,  to  prevent 
which  a  portion,  A  H,  is  cut  off  from  the  end,  A  B,  fig.  2,  about 
20  inches  in  length,  and  replaced  by  a  conical  stem  of  brass  or 
copper,  gilt  at  its  extremity,  or  terminated  by  a  small  platina 
needle,  A  G,  two  inches  loiig.i-  The  platina  needle  is  soldered 
with  silver  solder  to  the  copper  stem ;  and  to  prevent  its  sepa- 
rating from  it,  which  might  sometimes  happen,  notwithstandmg 
the  solder,  it  is  secured  by  a  small  collar  of  copper,  as  seen  in 
fig.  3.  The  copper  stem  is  united  to  the  iron  one  by  means  of 
a  gudgeon,  which  screws  into  each  ;  the  gudgeon  ia  first  fixed  in 
tile  copper  stem  by  two  steady  pins  at  right  angles  to  each 
other,  and  is  then  screwed  into  the  iron  stem,  and  secured  there 
also  by  a  steady  pin  (see  C,  fig,  4).  If  the  gilding  of  the  point 
cannot  easily  be  perforined  on  the  spot,  nor  the  platina  readily 
obtained,  they  may  both  be  dispensed  with  without  any  incon- 

'  ■  The  best  way  of  making  a  pjn^ntidal  bu  is  to  weld  togethsi  ^eca  ot  irtra  end  ia 
end,  ftbout  tvo  feet  long  each,  and  of  guccessiTely  decreasing  diameters. 

t  Instead  of  the  platina  neeille,  one  of  standard  silver  may  be  substituted,  composed 
of  nine  patts  of  silver  and  one  of  copper. 
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venience,  and  the  plain  conical  copper  stem  only  be  employed. 
Copper  does  not  rust  to  any  considerable  depth  in  the  air,  and 
even  if  the  point  become  somewhat  blunt,  the  paratonnerre  nill 
Act  thereby  lose  its  efficacy- 

A  stem  of  the  supposed  dimensions  being  difficult  to  trans- 
port to  a  distance,  it  is  cut  into  two  parts  A  I,  IB,  Gg.  2,  at 
about  one-third  or  two-liflhs  of  its  length  from  the  base.  The 
upper  part,  A  D,  fig.  4,  fits  exactly  by  a  pyramidal  tenon,  I>  F, 
Seven  or  eight  inches  long,  into  the  lower  part,  E  B,  and  is  kept 
in  its  place  by  a  pin.  Tiie  stem  should,  however,  always  be 
rnade  of  a  single  piece  whenever  that  can  be  done.* 

Below  the  stem,  three  inches  from  the  roof,  is  a  cap,  M  N, 
fig.  4,  soldered  to  the  body  of  the  stem,  and  intended  to  throw  off 
the  rain  water  which  would  flow  down  the  stem,  and  prevent  its 
running  into  the  interior  of  the  building,  and  rotting  the  rafters.'J- 

Immediately  above  the  cap,  the  stem  is  rounded  for  about  two 
inehes  to  receive  a  split  collar,  with  a  hinge  O,  and  two  ears, 
between  which  the  extremity  of  the  conductor  of  the  paraton- 
nerre is  fixed  by  a  bolt ;  t!ie  plan  of  this  collar  is  seen  at  P 
below  the  stem.  Instead  of  the  collar,  we  may  make  a  square 
stirrup,  Which  embraces  the  stem  closely  ;  the  vertical  projection 
of  this  is  seen  at  Q,  fig.  5,  and  the  plan  at  R,  fig.  6,  as  well  as 
the  mode  by  which  it  is  united  to  the  conductor.  Lastly,  in 
order  to  save  labour,  we  may  solder  a  tenon,  T,  fig.  7,  in  the 
place  of  the  collar ;  but  care  must  be  taken  not  to  weaken  the 
6tem  at  this  part,  where  it  has  to  opposb  most  resistance,  and 
flic  Collar  and  stilrup  are  preferable.  The  stem  of  the  paraton- 
nerre is  fixed  on  the  roof  of  buildings,  according  to  circum- 
sfances.  If  it  is  to  be  placed  above  a  rafler  B,  figs.  7  and  8, 
the  ridge  must  be  pierced  with  a  hole  through  which  the 
foot  of  the  stem  passes,  and  is  steadily  fixed  against  the  king- 

Sost  by  means  of  several  bridles,  as  seen  in  the  figure.  This 
isposition  is  veryaolidj  and  should  be  preferred  if  local  circum- 
stances permit. 

■  If  the  stem  be  to  be  fixed  on  the  ridge  at  A,  fig.  8,  a  square 
hole  must  be  made  through  it  of  the  same  dimensions  as  the 
foot  of  the  stem;  and  above  and  below  we  fix,  by  means  of  bolts, 
or  two  bolted  stirrups,  which  embrace  and  draw  the  ridge  toge- 
ther, two  iron  plates  about  three-quarters  of  an  inch  thick,  each 
having  a  hole  corresponding  to  that  in  the  woodwork.  The 
stem  rests  by  a  small  collet  on  the  upper  plate,  against  which  it 
is  sironglv  pressed  by  a  nut,  which  screws  on  the  end  of  the 
stem  against  the  lower  plate;  fig.  9  shows  the  plan  of  one  of 

•  Theholloff  parL,  fi  Q,  fig.  4,  «h 
^UB  t — A  strong  iron  plate  is  rolled  in 

then  b;  mcsns  of  a  mandHU  of  ihe  aame  tonn  as  tne  tenoa,  ana  at  iiuci»ss'.Ti 
od  (o  give  it,  inside  and  out,  the  pTntmidal  sh^ie. 
n  ifon  ring  i*  soldeled  to  tlie  stem  and  drawn  out  tU 
gtbeedgeiiautafoimft  T«j  fiat  truncated  cone. 
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these  plates.'  But  if  we  can'  rest  against  the  hrace^.C  D,  fig.  8/ 
we  should  solder  two  ears  to  the  stem  to  embrace  the  upper 
and  lateral  faces  of  the  ridge,  and  descend  to  the  brace,  on  which 
they  are  fixed  by  means  ot  the  bolt,  E. 

Lastly,  if  the  paratonnerre  be  to  be  fixed  ou  a  vaulted  roof,  it 
should  be  terminated  by  three  oi  four  feet,  or  spurs,  which  most 
be  soldered  ialo  the  stone,  with  lead,  in  th^  usual  manner. 

Of  the  Conductor  of  the  Paratonnerre. 

The  conductor,  as  has  been  stated,  is  an  iron  bar  about  three- 
quarters  of  an  inch  square,  B  C  D  E  F,  fig.  1 ,  or  B' C  D'  E'  F', 
reaching  from  the  foot  of  the  stem  to  the  ground.  It  is  firmly 
united  to  the  stem,  by  being  tightly  jammed  between  the  two 
ears  of  the  collar  O,  fig.  4,  by  means  of  a  bolt;  or  it  may  be 
terminated  by  a  fork  M,  fig.  6,  which  embraces  the  tail.  If,  of 
the  stirrup,  and  the  two  pieces  bolted  together. 

Ab  the  conductor  cannot  be  formed  of  a  single  piece,  several 
bars  are  united  end  to  end.  The  best  method  of  doing  this  is 
seen  at  fig.  10.  The  conductor  is  supported  parallel  to  the  roof, 
at  about  six  inches  distance  from  it,  by  foriied  stanchions,  which, 
in  order  to  prevent  their  letting  the  rain  into  the  building,  are 
fashioned  as  follows : 

Instead  of  terminating  in  a  point,  tlieybave  a  foot,  figs.  II 
and  12,  fbrmedof  a  thin  plate  about  10  inches  long,  and  If  inch 
broad,  at  the  extremity  of  which  rises  the  stancnion,  making 
either  a  right  angle  with  the  foot,  fig.  11,  or  an  angle  equal  to 
that  which  the  roof  forms  with  the  zenith,  fig.  12.  The  foot 
slips  in  between  the  slates,  but  for  greater  firmness  a  plate  of 
lead  is  substituted  for  the  lower  slate,  and  the  foot  of  the  stan- 
chion and  the  lead  are  nailed  down  to  one  of  the  raflers.  The 
conductor  is  kept  in  the  forks  by  pins  rivetted  through  them, 
and  the  stanchions  are  placed  at  about  12  feet  distance  fronj 
each  other. 

The  conductor,  after  turmng  over  the  cornice  of  the  building, 
fig.  I,  without  touching  it,  is  brought  into  the  walls,  down 
which  it  passes  to  the  ground,  and  is  fixed  by  means  of  cramps 
let  into  the  stone.  When  it  has  reached  to  D  or  D'  in  the 
ground,  about  two  feet  below  the  surface,  it  is  bent  at  right 
angles  to  the  walls  in  the  line  D  E  or  H'  E',  and  carried  in  that 
direction .  about  12  or  16  feet,  when  it  turns  down  into  a  well, 
E  F,  pra  hde,  E'  F',  about  12  or  15  feet  deep  in  the  ground,  if 
no  water  be  met  with,  but  a  less  deptii  is  sufficient  if  there  be 
water. 

The  iron  buried  in  the  ground  in  immediate  contact  with 
moist  earth  becomes  covered  with  rust,  whidi,  by  degrees, 
penetnttes  to  its  centre,  ,and  destiovs  it.  This  is  prevented  by 
placing  the  conductoi  in  a  trough  nlled  with  charcoal,  D  E,  or 
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ly  %'f  wh!(ih  ii  repKBented  on  a  lai^er  icale  at  fig.  13.  The 
trough  is  eoDBtructed  in  the  followins  manner :  — 
I  Having  made  a  tJencb  in  the  soil  aoout  two  feet  deep,  a  row 
of  bricks  IB  laid  on  their  broad  faces,  and  on  them  others  on 
td^e ;  a  stratum  of  baker's  ashes  {braise  de  boulanger)  is  thea 
ttrewed  orer  the  bottom  bricks,  about  two  inches  thick,  m 
which  the  conductor  is  laid,  and  the  trough  then  filled  up  with 
more  ashes,  and  closed  by  a  row  of  bricks  laid  along  the  top. 
Tiles,  stone  or  wood,  will  serve  for  making  the  trough,  as  well 
oa  bricks.  Iron  thus  buried  in  charcoal  will  undergo  no  change 
in  the  course  of  30  years.  But  charcoal  not  merely  prevents  the 
iron  from  rusting,  for  being  a  very  good  conductor  of  electricity, 
ftfter  having  been  heated  to  redness  (and  that  is  the  reason  why 
we  recommend  the  use  of  baker's  ashes),  it  facilitates  the  pas- 
sage of  the  lightning  into  Uie  ground. 

After  leaving  the  trough,  the  conductor  passes  through  the 
side  of  the  well,  and  descends  into  the  water  to  the  depth  of  at 
least  two  feet  below  the  lowest  water  line.  The  extremity  of  the 
conductor  usually  tenninatea  in  two  or  three  branches,  to  give  a 
readier  passage  to  the  lightning  into  the  water.  If  the  well  be 
situated  in  the  interior  of  the  building,  the  wall  of  the  latter 
must  be  pierced  below  the  surface  of  the  ground,  and  the  con- 
ductor passed  tiiroughit  into  the  well. 

:  If  there  be  no  well  at  hand,  a  hole  must  be  made  in  the 
groand  with  a  six  inch  auger  to  the  depth  of  10  or  15  feet,  wmI 
uie  conductor  passed  to  the  bottom  of  it,  placing  it  car^ully  in 
the  centre  of  the  hole,  which  is  then  to  be  filled  up  with  baker's 
ashea  rammed  down  as  bard  as  ^ssible  fdl  round  the  conductor. 
Bnt  if  expense  be  no  object,  it  is  better  to  sink  a  much  wider 
hole,  E'  F',  at  least  16  teet  deep  (unless  water  be  met  with  at  a 
less  depth),  and  make  the  extremity  of  the  conductor  terminate 
in  several  branches,  which  must  be  surrounded  by  charcoal  a* 
before,  if  not  immersed  in  water,  and  the  conductor  itself  be 
^imiluly  surrounded  by  it,  by  means  of  a  wooden  case  filled 
with  the  ashes. 

In  a  dry  soil,  or  on  a  rock,  thetrench  to  receive  the  condnctw 
shonkl  be  at  least  twice  as  long  Ab  that  for  a  comraoa  soil,  and 
even  longer,  if  thereby  it  be  possible  to  reach  moist  ground. 
Should  the  situation  not  admit  of  the  trench  being  much 
increased  in  length,  others,  in  a  transverse  direction,  must 
be  made  as  seen  at  A,  figs.  17  and  18,  in  which  small  bars  of 
iron  Burrouilded  by  ashes  are  placed,  and  connected  with  Uie 
conductor.  In  all  cases  the  extremity  of  the  conductor  should 
terminate  in  several  branches,  and  pass  into  a  wide  hole  well 
filled  with  the  ashes  or  Charcot  that  nas  been  ignited. 

In^genetal  the  trench  should  be  made  in  me  dampest,  and 
««nBeqtieAtly  lowest  Epot  Qev  the  biiiidiDg,  and  the  watsp- 
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gnttari  made  to  disch&ige  their  water  over  it,  so  as  to  keep  it 
almiva  moist.  Too  great  ptecftutions  caanot  be  tnkea  to  give 
tbe  lightning  a  ready  passage  into  the  grouad,  for  it  is  chiefly 
OQ  this  that  me  efficacy  of  a  pamtonnerre  depends. 

As  iron  bars  are  difficult  to  bend  according  to  the  projections 
at  a  building,  it  has  been  proposed  to  substitute  metalhc  ropes 
in  their  stead.  Fifteen  iron  wires  are  twisted  together  to  form 
one  strand,  and  four  of  these  form  a  rope,  about  an  inch  in 
diameter.  To  prevent  its  rusting,  each  strand  is  well  tarred 
separately,  and  after  they  are  twisted  together,  the  whole  rope 
is  tarred  over  again  with  great  care.  It  is  attached  to  the  stem 
of  the  paratonnerre  in  the  same  manner  as  the  bar-iron  conduc- 
tor, by  means  qf  the  collar  B,  fig.  15,  the  ears  of  which,  in,  this 
case,  are  made  rather  concave  m  order  better  to  embrace  the 
rope.  Instead  of  a  fork,  tbe  stanchions  which  support  it  uvet 
tiie  roof,  are  terminated  by  a  ring,  0,  fig.  13,  through  which  ths 
rope  passes.  At  about  six  feet  deep  in  the  ground,  it  is  united 
to  au  iron  bar,  about  three-fourths  of  an  inch  square,  in  which 
the  conductor  terminates  as  seen  at  C,  fig.  16,  for  the  rope 
would  soon  be  destroyed  in  the  ground.  Bars  of  iron,  however, 
are  preferable  to  the  rope,  but  if,  from  peculiarity  of  situation, 
it  be  absolutely  necessary  to  adopt  them,  copper  or  brass  wire  i« 
a  better  matenal  for  their  construction  than  iron. 

If  a  building  contain  any  large  masses  of  metal,  as  sheets  of 
copper  or  lead  on  the  roof,  metal  pipes  and  gutters,  iron  braces, 
&c.  they  must  all  be  connected  with  the  paratonnerre,  by  iron 
bars  of  about  half  an  inch  square,  or  something  less.  Without 
this  precaution,  the  lightning  might  strike  fi-om  the  conductor  to 
the  metal  (especially  if  there  should  be  any  accidental  break  ia 
the  former),  and  occasion  very  serious  injury  to  the  building, 
and  danger  to  its  inhabitants. 

Paraioimerresfor  Churches. 
Fora  tower  the  stem  of  the  paratonnerre, should  rise  from 
about  IS  to  24  feet,  according  to  its  area;  the  domes  and 
steeples  of  churches,  being  usually  much  higher  than  the  sor- 
loURding  objects,  do  not  require  so  hi^  a  conductor  as  build- 
ings with  extensive  fiat  roofs.  For  the  former,  therefore,  thia 
stems,  rising  from  three  to  six  feet  above  the  cross  or  weather- 
cock, will  be  sufficient,  and  being  light  they  may  easily  be  fixed 
to  them,  without  injuring  their  appearance,  or  interfering  with 
the  motion  of  the  vane, 

'  When  difficult  to  fix,  the  stem  of  a  paratotmerre  for  sdch 
bnildinga  niay  even  be  omitted  altogether,  and  merely  the  foot 
of  the  cross  or  weathercock  be  well  connected  with  the  ground. 
This  urangement  requires  little  expense,  and  is  well  adapted  for 
eouBtry  ,cEiurcheB.  Fig.  23  r^>fesentB  a  steeple  without  any 
stem  to  the.  paratonnerre,  its.  onus  being  connected  with  the 
2f2 
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ffTouad  by  meatm  of  the  coaductor  which  ia  attached' to  its  foot.- 
Fig.  24.  is  a  steeple  with  the  paiatODDcrre  Bteni  .fixed,  to  the. 
cross.  Churches  not  defended  by  a  paratoBiiene  od  the  steeple, 
re<]uire  steins  from  15  to  24  feet  nigfa,  similar  to  that  of  a  flat 
bpilding. 

Fig.  '2&  represents  a  paratonnerre  so  constructed  as  to  be 
ornamental,  with  a  vane,  kc. 

Paratoimerresjor  Powder  Magazines. 
These  of  coarse  require  to  be  cooBtructed  with  the  greatest. 
care,  but  in  principle  are  perfectly  siniilar  to  the  one  we  have': 
described  at  length.  They  should  not  be  placed  on  the  build- 
ings, but  on  poles  at  from  6  to  10  feet  distance,  fig.  26.  ..The 
stems  should  be  about  Geven  feet  long,  and  the  poles  of  such  a 
height,  that  the  stem  may  rise  from  15  to  20  feet  above  the  top 
of  the  building.  It  is  also  advisable  to  have  several  paraton- 
nerres  round  each  magazine.  If  the  m^azine  be  in  a  tower,  or 
other  very  lofty  building,  it  niay  be  sufficient  to  defend  it  by  a 
double  copper  conductor,  ABC,  fig.  27,  without  any  paraton- 
nerre stem.  As  the  influence  of  this  conductor  will  not  extend 
beyond  the  building,  it  cannot  attract  the  lightning  from  a  disU 
ance,  and  yet  will  protect  the  magazine,  should  it  be  struck.  A' 
common  magazine,  or  any  other  building,  may  be  defended  in  a 
similar  manner,  fig.  28. 

Paratotmerresjhr  Ships. 
The  stem  of  the  pamtonnerre  for  a  ship,  fig.  29,  consists, 
merely  of  the  copper  point,  A  C,  fig.  4,  already  described.  <  It; 
is  screwed  on  a  round  iron  rod,  C  S,  fig.  30,  which  enters  the 
extremity,  I,  of  the  pole  of  the  top  gallant  mast,  and  carries  a' 
vane.  An  iron  bar,  M  Q,  connected  with  the  foot  of  the  round 
rod,  descends  down  the  pole,  and  is  terminated  by  a  crook,  or 
ring,  Q,  to  which  the  conductor  of  the  paratonnerre  is  attached, 
which,  m  this  case,  is  formed  of  a  metallic  rope,  and  is  supported 
at  intervals  by  rigging,  gg,  fig.  29,  and  af^er  having  passed 
through  a  ring,  b,  fixed  to  the  chains,  is  united  to  a  bar 
or  plate  of  metal,  which  is  connected  to  the  copper  sheathing  on 
the  bottom  of  the  vessel.  Small  vessels  require  only  one  paia-- 
tonnerre;  large  ships  should  have  one  on  the  mtunmast  and 
another  on  the  mizeDmaet. 

General  Disposition  of  Paratonnerra  on  a  Building. 
It  is  allowed  from  experiment,  that  the  stem  of  a  paratonnerre 
effectually  defends  a  circle  of  which  it  is  the  centre,  and  whose 
radius  is  twice  its  own  height,  from  lightning.  According  to 
this  rule,  a  building  60  feet  long,  or  square,  requires  only  a  single 
stem  of  IS  or  18  leetj  raised  in  the  centre  of  the  roof,  figs.  14 
and  17.    In  fig.  17,  the  conductor  is  a  metalhc  rope^ 
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A  bviiding  of  120  feet  by  the  same  rule,  would  require  a  stem 
0f  30  feet,  and  such  ore  sometimes  used ;  bat  it  is  better,  instead 
of  one  stem  of  tbat  length,  to  erect  two  of  15  or  18  feet,  ■  one 
[daced  at  30  feet  from  one  end  of  the  building^,  the  other  at  die 
same  distance  from  the  other  end,  and  consequently  60  figet 
apart  from  each  other,  fig.  18.  The  same  rule  should  be  fol- 
lowed for  three,  or  any  greater  number  of  paratonnerres. 

For  churches  with  steeples,  although  the  paratonnerre  on  the 
latter  must  from  its  great  height  extend  its  influence  to  a  coa- 
siderable  distance,  yet  as  nouing  decisive  is  at  present  kncnm 
from  experiment  as  to  the  greatest  distance  to  which  it  may 
extend,  it  will  be  prudent  to  consider  it  as  only  protecting  a 
space,  whose  radias  is  equal  to  the  height  of  its  stem  above  uie 
ndge  of  the  roof,  and  to  erect  other  paratonnerres,  on  the  roof 
its^,  according  to  the  rule  already  given  (see  figs.  19  and  20). 

General  Disposition  of  the  Conductors  of  Paratonnerres. 

Although  the  necessity  of  estabhshing  a  very  intimate  com- 
munication between  the  paratonnerre  and  the  soil  has  already 
been  repeatedly  insisted  on,  its  importance  is  such  that  it  may 
be  well  to  revert  once  more  to  the  subject.  If  this  condition  be 
not  rigorously  observed,  the  instrument  will  not  only  become 
much  less  efficacious,  but  even  dangerous,  by  attracting  the 
lightning  without  being  able  to  convey  it  to  the  ground.  WJiat 
other  conditions  remain  to  be  stated  are  less  important,  but 
nevertheless  deserve  attention. 

'    The  lightning  should  always  be  conducted  by  the  shortest 
possible  rond  from  the  stem  of  the  paratonnerre  to  the  ground. 

Agreeably  to  this  principle,  when  two  paratonnerres  are 
placed  on  a  building,  and  terminate  in  one  common  conductor 
(which  is  quite  sufficient),  the  point  from  which  its  brancheB 
diverge  to  the  two  stems,  should  lie  evenly  and  at  equal  dist- 
ances  on  the  roOf  between  them ;  the  common  conductor  and 
its  branches  may  be  formed  of  an  iron  bar,  of  the  same  dimen 
sions  as  for  a  sin^e  paratonnerre  (see  figs;  18  and  19). 

If  there  be  three  paratonnerres  on  a  building,  it  tf  ill  be  pru- 
dent to  give  them  two  conductors,  fig.  20.  In  general  each  pair 
of  paratonnerres  requires  one  conductor. 

Whatever  number  of  paratonnerres  be  placed  on  a  building, 
they  should  alt  be  connected  together  by  establishing  an  intimate 
communication  between  the  feet  of  all  their  stems,  by  means  of 
iron  bars  of  the  same  dimensions  as  those  of  the  conductors, 
figs.  20,  21, 22. 

tVhen  the  situation  will  admit  of  it,  the  conductor  should  be 
placed  on  the  wall  of  the  building  most  exposedto  the  rain, 
which,  by  wetting  it,  renders  it,  though  imperfectly,  a  condac- 
tor,  and  if  the  conductor  of  the  paratonnerre  be  iiot  in  intimate 
communication  with  the  ground,  it  is  possible  that  the  lightning 
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naj  abuidoD  it  for  the  wet  sor&ce  of  the  Wall.  A  further 
lUotiTe  for  selecting  this  tide  of  the  bnildine  >■»  that  the  direction 
of  the  Ughtnii^  may  be  detennined  by  uat  of  (he  rain,  and 
SK>reover^  die  wet  iurface,  being  a  cooductor^  may  attract  the 
hghtning  by  preference  to  the  paratonnerre. 

ObservtUiaas  on  the  Efficacy  of  Paratoimerres. 

The  experience  of  fifty  years  demonstrates  that  when  oon- 
stmcted  with  the  req^uiiite  caie,  paratonnerres  effectually  secnie 
the  buildings  on  which  Lhey  are  placed  from  being  injured  by 
li^tlning.  In  the  United  States,  where  thunder  storms  are 
ouhJi  mere  frequent  and  formidable  than  in  Europe,  their  use  is 
become  general ;  a  great  number  of  buildings  hare  been  struck, 
tod  Bcarcei^  two  are  quoted  as  not  having  been  saved  from  the 
danger.  Ine  apprehension  of  the  more  frequent  fall  of  light* 
ning  on  buildings  armed  with  paratonnerres  i^  unfounded,  for 
their  influence  extends  to  too  email  a  distance  to  justify  Uie 
idea  that  they  determine  the  ligbtnins  of  an  electric  cloud  to 
discharge  itself  on  the  spot  where  they  are  erected.  On  the 
contrary,  it  appears  certain  from  observation,  that  buildings 
furoished  with  paratonnerreB  are  not  more  Irequently  strock. 
than  formerly.  Besides,  the  property  of  a  paratonnerre  to 
attract  the  lightning  more  frequently,  must  also  imply  that  of 
transmitting  it  freely  to  the  ground,  and  hence  no  mischief  can 
arise  as  to  the  safety  of  the  buildings. 

We  have  recommended  the  use  of  sharp  points  for  the  para- 
tonnerres, as  having  an  advantage  over  bars  rounded  at  the 
extremity,  by  continually  pouring  off  into  the  air,  whilst  under 
the  iafiuence  of  a  thunder  cloud,  a  current  of  electric  matter  in 
«  contrary  state  to  that  of  ^e  cloud,  which  most  probably  bars 
some  effect  towards  neutralizing  the  state  of  the  latter.  This 
advantage  must  by  no  means  be  neglected ;  for  it  is  sufficient  to 
know  the  power  of  points,  and  the  experiments  of  Charles  and 
Komas  with  a  kite  nown  under  a  thundercloud,  to  be  convinced 
that  if  sharp  pointed  paratonnerres  were  placed  in  considerable 
numbers  dn  la.ty  places,  they  would  actually  diminish  the  elec- 
tric matter  tt  the  clouds,  and  the  frequency  of  the  fall  of  light* 
ning  on  the  surface  of  the  earth.  However,  if  the  point  of  a 
paratonnerre  should  be  blunted  by  lightning,  or  any  other  cause, 
we  are  not  to  si^ipose,  because  it  has  lost  the  property  we  have 
mentioned,  that  it  has  also  become  ineffectual  to  protect  the 
building  it  is  intended  to  defend.  Dr.  Rittenhouse  relates,  that 
having  often  examined  the  poinCs  of  the  paratonnerres  in  Phila- 
delphia, where  they  are  very  frequent,  with  an  excellent  tele- 
scope, he  has  observed  many  whose  points  have  been  fused ;  but 
that  he  never  found  that  the  houses  on  which  they  were  erected 
had  been  struck  by  li^tning  since  the  fusion  of  ute  points. 
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ArticlbV. 
JR^fytoX-    ByJ.F;DameU,Gs(],FRS.8»:. 

(To  tlie  Edih»s  of  the  Amtak  of  fAifojopiy.) 

GENTI^EHEN,         '  Vmi.  fl,  1884. 

The  illus'to&tion  of  ypw  correspondent  X.  ia  so  extremely 
apposite,  that  I  at  onc^  agree  with  nim  in  thinking  it  conclusive. 
I  suppose,  with  him,  "three  barometer  tubes  standing  in  a 
reservoir,  and  filled  alike  with  mercury,  but  thatoneofthetubes 
expands  by  heating,  that  another  contracts,  and  that  the  third 
neither  expands  nor  contracts."  But  then,  I  pretend  to  say 
(in  defiance  of  the  odium  philosophorum),  that  it  this  appatatus 
be  exposed  to  various  temperatures,  the  columns  in  all  will  not 
rise  to  precisely  the  same  neight'ds  measured  upon  their  respect-. 
ive  tubes, 

X.  does  me  too  much  honour  in  supposing  that  I  am  the  first 
who  ever  used  the  fraction  of  the  apparent  dilatation  of  mercury 
for  correcting  the  observed  height  of  the  barometer  :  it  has  long 
been  known  to  all  those  moderately  acquaated  with  the  subject, 
that  the  expansion  of  the  scdle  must  be  i^ea  into  account  fof 
411  nice  purposes.  ."^ 

I  trust  uiat  X.  will  not  wait  for  my  visit  to  the  Grampiaa 
Hills  to  disclose  his  method  of  detecting  "the  most  ininutQ 
impurity  existing  in  mercury  by  inspection  of  a  single  drop  of 
that  metal,"  but  that  he  will  be  induced,  for  the  gooQ  of  science, 
to. communicate  so  important  a  discovery  to  the  Annals  of  Flti^ 
bfSi^y.*  I  remain,  Gentlemen^  faithfully  yoius, 

J.  F.  Damie}.l. 


AecMnt  1^ a  Htw  Mmerai  Substance.    By  M.  L^^  MA,  of  the 
University  of  Paris. 

(To  theEditora  of  the  Afixakof  Piiioufiuf.} 

OENTLSHEN,  ITov.  10,  i9ti.   ■ 

You  will,  perhaps,  be  able  to  spare  room  in  the  next  number 

of  tho  Anttais  o^  Philosopfuf  fpr  .a  shctrt  dcscT^tip9..of  a  new 

mineral  substance,  which  I  ptppose  to  name  Ros^lite,  in  h(Uiour. 

of  Mr,  Gustavus  Rose,  of  Berlin, 

The  only  specimen  where  I  have  observed  it  belongs  to  Mr.' 
Turiier's  collection. "  It  occurs  in  small  well-defined  translucent 
crystals  Of  a  deep  ipse-  colour,  on  'amorphous  greyish  quarliz* 
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The  fonn  of  the  crystals  is  represented  by  fig.  2,  but  the  plane 
marked  g'  is  waotiug  in  most  of  them.  There  is  a  distinct  and 
Brilliant  cleavage  parallel  to  p,  but  I  could  not  find  any  other. 
The  hardness  of  the  substance  is  about  the  same  as  that  of  car- 
bonateofhme.  The  faces  a*  are  dull,  and,  asitwere,  hollowed 
towards  the  middle  :  their  determination  has  been  deduced  from 
the  parallelism  of  their  intersections  with  the  faces  b'.  AIL  the 
other  facea  are  sufficiently  brilliant  to  obtain  their  incidences  by 
means  of  the  reflecting  goniometer.     From  these  incidences,  as 

well  as  from  the  diSerent  characters  of  the  faces  a%  e^,  and  the 
occurrence  of  the  face  g',  without  the  edge  of  intersection  of  the 
feces  a'  being  replaced,  I  was  enabled  to  infer  that  the  primitive 
form  was  not,  as  1  bad  thought  at  first,  an  octohedron  with  a  square 
base,  but  might  be  supposed  to  be  an  octohedron  with  a  rect- 
angular base,  or  more  simply  a  right  rhombic  prism.  This  last 
hypothesis  I  have  adopted,  and  determined  tne  dimensions  of 
the  prism  by  assuming^bat  the  faces  &'  are  the  result  of  a  decre- 
mentby  one  row  on  the  edges  of  the  base  ofthe  primitive. 

In  this  supposition  the  primitive  form,  fig.  1 ,  is  a  right  rhom- 
bic prism  of  125°  7',  in  which  one  side  of  the  base  is  to  the 
height  nearly  in  the  ratio  of  13  to  29.  The  face  a*  is  on  account 
ofthe  pacallelisnt  already  mentioned,  the  result  of  a  decrement 

by  two  rows  on  the  angle  a  ofthe  primitive,  and  the  face  e    on 
account  of.  its  incidence  on^,  the  result  of  a  decrement  by  four 
rows  in  breadth  and  three  in  height  on  the  angle  e. 
The  incidences  I  have  taken  as  data  are, 

p,b'  =  109°  40'      p,e^  =  112«30'      b',e^  =  129'* 
and  I  calculated  the  following,  which  very  nearly  agreed  with 
my  observations. 

b',  b'  =  IM''  24'       b\  b'  =  79"  15'      p,  a*  =  113*36'. 
m,  TO  =  125°  7'. 
'  The  specimen  comes  from  Schneeberg,  in  Saxony,  but  must 
of;  extreme  .scarcity,  being  the  only  one  ever  aeen  by,.Mr. 
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Heulaad.    Its  great  resemblance  with  the  arseniate  cobalt  from 
the  same  locality  bad  hitherto  cauiied  its  being  placed  with  it. 


Chemical  Examination  of  Rosilite,    By  J.  G.  ChildreD,  FRS. 

In  glass  Toatrass,  decrepitates  and  gires  off  water ;  the  fine 
deep  rose  colour  clianges  to  black. 

With  borax,  on  the  platina  wire,  and  in  the  oxidating  flame^ 
the  assay  dissolves  readily,  and  gives  an  intensely  deep  blue 
glass.  In  the  reducing  flame,  the  colour  becomes  lighter ;  no 
appeartuice  of  reduced  copper. 

With  salt  of  phosphorus  on  the  platina  wire,  the  assay  dissolrea 
readily  and  completely,  and  gives  results  similar  in  both  flames 
to  those  with  borax. 

The  assay  dissolves  with  facility  in  muriatic  acid,  and,  after 
evaporation  to  dryness,  the  residuum  is  wholly  soluble  in  water. 

A  raioute  fragment  digested  in  a  solution  of  caustic  potash, 
on  a  slip  of  glass,  evaporated  to  dryness,  redissolved,  and  the 
alkali  neutraJized  with  nitric  acid,  gave  with  nitrate  of  silver 
and  ammonia,  a  brown  red  precipitate  of  arseniate  of  silver. 

Another  minute  fragment  gave  with  a  drop  of  muriatic  acid  a 
fine  blue  solution ;  by  dilution  with  water,  the  colour  disi^tpeared. 
A  drop  of  the  diluted  solution  gave  an  abundant  precipitate  with 
oxalate  of  amn^oni-d. 

Another  drop,  evaporated  to  dryness  on  a  polished  steel 
blade,  left  no  trace  of  copper. 

Another  drop  gave  with  prussiate  of  potash  a  yellowish  green 
tint,  without  at^  indication  of  copper. 

Another  drop,  treated  with  bicarbonate  of  ammonia  and 
phosphate  of  soda,  gave  decided  evidence  of  the  presence  of 
magnesia. 

These  experiments  are  sufficient  to  show,  that  the  cotupositioQ 
of  Ros61ite  consists  of  arsenic  acid,  united  to  oxide  of  cobalt, 
lime  and  magnesia,  elements  which,  according  to  Phillips 
(Mineralogy,  p.  17B),  constitute  the  i*tcropAiir}n(ico/tVe  of  Stro- 
meyer,  who  found  their  proportions  to  be  ; 

Lime 24-64 

Magnesia 3-21 

Arsenic  acid •  • 46*97 

Oxide  of  cobalt 099 

Waler 23-97 

,    99-78 

The  whole  quantity  of  Respite  that  M.  X&vy  could  afford  me 
for  my  experiments,  consisted  of  three  or  four  minute  crystals, 
about  the  size  of  a  small  pin's  head,  so  that  any  attempt  to  ascer- 
tain the  relative  (quantities  of  the  ingredients  woula  have  beeq 
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•l»atcl.    Judging,  bowertr,  from  the  resulU  obtained  bj  th*' 

blowpipe,  uid  tbe  ftppeannoe  of  the  prectpitates,  the  teapective 
quantities  of  magDesia  in  Ros^lite  and  Picropharmacolite^  in 
*  proportion  to  those  of  the  hme,  must  be  nearly  alike,  but  that  of 
the  oxide  of  coba]t  much  greater  in  the  former  than  in  thelatter 
mineral.  As  the  results  obtained  by  M.  Stromeyer  do  not  well 
accord  with  any  probable  atomic  proportions,  some  error  m&jt^ 
perhaps,  have  crept  in,  in  the  course  of  his  analysis,  which  even 
his  acknowledged  abOity  may  have  failed  to  detect. 


Aeticle  VII. 

On  the  rapid  Descent  of  the  Barometer  in  Oct.  1824. 
By  M.  P.  Moyle,  Ewi. 

(To  the  Editors  of  the  Annah  of  Phtlosophif.) 

QINTI^UBN,  HtUm,Oit.M,im4. 

BliMD  atrack  with  the  rapid  descent  of  the  barometer  in  tbii 

early  part  of  this  months  and  its  accompaniment  by  a  thunder 

•tomii  I  take  the  liberty  in  sending  you  an  extract  from  my 

metewolt^^ical  joomal  on  that  occasion,  and  am, 

Oeutlenieo,.  your  obedient  servant, 

M.P.  MoTLB. 
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Article  VIII. 

Observatioia  on  Naval  Architecture.  By  G.  Har«y»  Esq.  VBSE. 

(To  the  Editors  of  the  Annah  of  PMlosoph/.) 

GENTLEMEN,  Plymwtlt,  JVbv.  6,  1Q84. 

1m  the  AsmaU  of  Pkilowphy  for  October,  Col.  Beairfoy,  wiUn 
luB  ustwl  zeal  for  adrnDoing  the  naval  interests  of  his  country, 
has  favoured  us  with  a  paper  on  the  esperimeatal  ships  lately 
built  according  to  the  plans  of  Sir  Robert  Seppinga,  ProfeaBop 
lamiin,  and  Cfapt.  Hays ;  and  has  expressed  a  hope,  that  thw 
nttempt  to  increase  the  stock  of  our  information  reBpecting  naval 
architecture,  by  facts  dravm  from  accurate  and  unquestionable 
experiments,  may  be  productive  of  all  the  benefiU  to  this  import- 
ant branch  of  knowledge  wbich  the  moat  sanguine  of  its  cultl- 
vators  may  desire.  In  this  hope  I  most  cordially  and  b^rtUy 
join;  and  so  doubttess  must  every  well-wiaher  of  bis  oouixtry. 

In  the  same  paper,  the  learned  gentleman  has  also  referred  U> 
the  important  subject  of  the  resiitance  of  _fluidt,  and  to  thp 
advantage  likely  to  result  to  naval  architecture,  by  the  institu- 
tion of  ajudicioos  course  of  experiments  ;  aod  it  is  to  .this  pa)4^ 
of  his  conununication  that  I  wish  more  particularly  to  refer  oa 
the  present  oocasioD. 

The  practical  information  we  posaesa  reapecting  the  resistance 
of  Snida,  is  unfortunately  very  limited  and  ctotfined ;  and  consi- 
dering the  immense  importance  of  the  subject,  lind  the  intjmatia 
connexion  it  bears  to  ship  building,  it  ia  most  aiogular,  that 
during  a  period  distinguished  for  uncommon  experiawDtftl  acti- 
vity, scarcely  an  effort  should  have  been  atade  to  place  it  Qa  a 
level  with  those  intereating  departments  of  science  to  whici)  it  ia 
so  intimately  allied,  both  from  its  interesting  practioal  ^Ailic^ 
tions,  and  tne  fine  analytical  investigation  to  which  it  ia  likely 
to  give  birth. 

Had  the  subject  been  one  which  individual  ioduttry  and 
talent  could  have  successfully  prosecuted,  there  can  be  no  doubt 
but  its  complete  solution  would  have  been  long  ago  achieved, 
or  at  least  some  lai^e  and  important  steps  made  towards  its 
completion.  But  uulortuoately,  for  the  sake  of  science,  and,  I 
may  add,  unfortunately  for  the  naval  aerrice  of  the  country  also, 
this  ia  not  the  case.  The  problem  is  one,  in  the  point  pf  view 
in  wbich  Col.  B.  is  probably  deairous  of  contemplating  it, 
iavoiving  too  many  dimculties  for  an  individual  to  contend  vfitl^ 
unless  uBt  individual-  poaaessed  talents  of  tbe  highest  otder, 
oaii^rrupted  leisure,  and  the  necessary  command  of  looney}— 
three  etwnents,  I  believe,  not  often  onked  in  the  same  pewm:; 
aiid  as  liie  past  has  not  afforded  a  foituaate  estusple  «f  tJm 
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kind,  we  maj  almoat  fear  the  -fature  will  not  be  more  pro- 
pitioni. 

This  great  problem,  with  all  its  important  applications,  raajf 
Iherefore,  always  remain  in  its  present  imperfect  condition, 
unless  the  necessary  fiinds  for  its  investigation  be  afforded  by 
the  country ;  and  judicious  aud  proper  persons  be  selected  for 
its  inTestigation.  It  i*  not  indeed  too  much  for  the  man  of 
science  to  expect,  that  some  steps  at  least  should  be  taken 
towards  its  completion,  when  he  reflects  on  the  national  benefits 
likely  to  result  from  it,  by  the  new  aspect  it  would  give  to  naral 
architecture,  and  the  important  practicai  rules  that  would  most 
probaUy  be  deduced,  to  improve  the  form  and  the  sailing  quali- 
ties  of  our  ships  of  nar.  We  may  hope  indeed,  from  the  liberal 
spirit  which  now  animates  our  Public  Boards,  and  from  the 
various  improvements  which  have  been  latterly  introduced  into 
our  dock  yards,  that  the  difficulties  which  have  hitherto  impeded 
the  marcn  of  this  important  branch  of  knowledge,  may  be  in 
some  degree  surmounted  ;  and  by  a  steady  perseverance,' that 
all  the  e^ments  of  the  problem  may  be  crowned  with  a  perfect 
and  satisfactory  solution. 

In  speaking  of  this  important  branch  of  knowledge,  I  wonld 
not  be  understood  to*  overlook  the  splendid  efforts  which  hare 
been  already  made  by  mathematicians,  to  enlarge  and  extend 
its  boundaries.  On  the  contrarr,  I  cannot  too  much  admirethe 
attempts  of  that  noble  race  of  men  to  increase  our  stock  of 
information  on  the  subject,  in  spite  of  the  clouds  and  difficulties 
which  surround  it.  Talents  indeed  of  the  most  splendid  order 
have  been  engaged  on  it ;  the  most  beautiful  and  varied  inven- 
ttoa  has  been  displayed,  and  the  richest  treasures  of  analgia 
bMn  unfolded,  to  elucidate  the  theories  which  have  been  from 
time  to  time  advanced.  Mathematicians,  however,  have  not 
failed  from  lack  of  talent,  or  want  of  ardour,  to  pursue  the  ques- 
tion in  all  its  bearings,  but  for  want  of  experimental  data  on 
which  to  ground  their  inveatigations.  It  cannot  be  concealed, 
that  there  are  difficulties  in  the  way  of  this  problem,  which  no 
calculus  can  reach,  however  refined  may  be  its  principles,  or 
however  ample  and  extended  may  be  its  powers,  unless  experi- 
ment previously  furnishes  its  properly  corrected  elements.  With 
these,  the  mathematician  would  be  enabled  to  work  frith  the 
■ame  certainty  and  success  as  distinguish  his  effi)rta  in  so  many 
other  departments  of  physical  science.  N^or  can  it  be  till  then 
that  ship  build'ing  can  assume  a  character  suited  to  the  geniua 
and  scientific  intelligence  of  the  age.  No  longer  the  sport  of 
accident,  and  guided  by  rules,  if  rules  they  may  be  called, 
which  have  no  other  auUiority  and  foundation  than  what  an 
imperfect  experience  has  afforded,  we  shall  see  it  gradnaUy 
aasunung  a  new  aspect;  and' instead  of  having  to  contem^wte 
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the  imm^Dse  variety  of  external  forms,  which  oar,  barboura  ■. 
and  naval  arsenals  now  present,  we  shall  tind  ^very  ship  pos- . 
Beeeing  a  figure  adapted  precisely  to  her  class,  and  to  the  pecu- 
liar purposes  for  which  she  was  primarily  intended.* 

With  respect  to  the  proper  mode  of  conducting  such  ezpen-; 
ments,  supposing  the  undertaking  to  be  sanctioDed  by  the. 
Admiralty,  one  of  the  dock  yaids  would  of  course  be  selected* 
from  the  numerous  facilities  which  such  an  establishment  must 
afford.  But  no  litUe  consideration  would  be  necessary  in  the 
selection  of  the  proper  person^  to  conduct  the  investigation. 
Practical  hiowledge  alone  would  be  insufficient;  nor  would  the 
highest  theoretical  skill  be  ail  that  would  be  required.  The  two 
must  be  united, — cordially  and  harmoriiotislj/  united.  Practice 
mutt  not  decline  the  assistance  of  theory,  nor  must  theory  disdain 
to  be  taught  by  the  lessons  of  practice  ;  and  every  result  must  be 
deducedjrom  as  wide  and  as  extended  a  basis,  as  the  maturesl  con- 
gtderationmay  deem.propei: 

It  is  truly  of  importance  to  improve  to  the  utmost  the  sailing 
qualities  of  our  navy,  and  the  money  that  may  be  bestowed  on- 
it,  cannot  be  .more  projierly  employed.  At  present  few  fixed  or, 
determinate  principles  exist  on  the  subj^ct^  and  various  inte- 
resting problems  present  themselves  for  investigation  on  its  drst. 
consideration.  The  best  figure  of  the  bow,  so  as  to  unite  every, 
necessary  and  proper  quality  for  dividing  the  fluid  in  which  it- 
moves  with  the  necessary  capacity  for  stowage,  has  never  been 
determined;  nor  has  the  figure  or  position  ofthe  middle  section 
been  discovered  ;  and  it  is  not  too  much  to  say,  so  far  as  the. 
practical  details  of  the  subject  are  concerned,  that  at  the  present, 
moment  all  is  darkness  and  uncertainty;  and  in  darkness  andj 
uncertainty  the  subject  must  remain  until  such  experiments  are: 
undertaken.  Some  experimental  attempts  have  indeed  been, 
made  to  elucidate  the  problem,  and  to  give  something  like  a. 
practical  aspect  to  its  investigation;  but  they  have  been  either, 
too  limited  or  confined,  or  too  little  atten^tion  has  been  bestowed 
on  some  of  its  most  essential  conditions. 

Amidst  the  general  eSbrts  for  improvement  that  are  now  tak- 
ing place,  the  improvement  of  the  sailing  qualities  of  our  ships 
of  war,  and  of  the  vessels  of  our  mercantile  marine,  is  of  para- 
ra^ount  importance.  By  the  former,  as  Colonel  Beaufoy  has  judi- . 
ciously  observed,  a  colony  may  be  conquered,  or  a  valuable. 
settlement  saved,  by  the  celerily  of  the  ships  employed  in  the 
expedition ;  and  for  the  latter,  it  may  be  added,  swiftness  of 

*  I  exempt  from  tbta  eenKure  the  efTort*  tbat  hvn  been  made  hj  Sir  Bobert  Sepfiiiwt 
to  imjinne  nsnl  architecture ;  once  every  one  conTensiit  with  the  talii«l  must  £■ '  - 
-'-  '    'le  introduction  i^  the  diagonal  tnuto,  tbe  impnired  bowa,  ud  cbcuIw 
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Billing,  eombined  with  the  proper  capacity  for  itowage,  is  of  no 
lota  importance.  At  no  antecedent  period  did  lo  many  ships 
imvigate  the  unoertaiQ  bosom  of  the  deep.  Erery  nation  almoat 
is  aiming  at  a  maritime  character,  and  the  sea  ia  become  one  of 
the  high  roads  of  dvilization.  To  the  first  maritime  people  on 
eftitb,  the  improvement  of  naval  architecture  addreases  itself 
with  peculiar  force,  and  mth  higher  claims  to  attention,  thftn 
any  other.  Geoboe  Hakvbt. 


Article  IX. 
Oh  the  Temperature  of  Mines.    By  M.  P.  Moyle,  Esq. 

(To  the  Editors  of  the  Annals  ofPUloiopky.) 
GENTLEMEN,  AMm,  Ort.  90,  18S4. 

'  In  conaeijuence  of  my  having  communicated  to  tiie  Annah 
some  expenments  and  remarks  on  the  temperature  of  mmes, 
iitToIring  thr  disputed  subject  as  to  the  natural  heat  of  the  in- 
temal  strata  of  the  earth,  I  conceive  that  your  readers  are 
entitled  to  whatever  additional  proofs  I  may  be  enabled  to 
advance  in  support  of  my  original  opinion,  although  it  Jwrns 
the  substance  of  a  paper  read  before  the  Royal  Geologic^ 
Society  of  Cornwall  at  their  last  anniveraaiy  meeting. 

Perhaps  the  minds  of  most  of  your  readers  have  been  made 
lip  as  to  the  probability  of  one  or  the  other  theory,  de- 
duced from  the  experiments  already  detailed  in  the  ArmtUi, 
and  which  have  been  tried  in  this  county  within  the  laat  two  or 
three  years.  I  shall  in  the  first  instance  endeavour  to  prove  the 
dubiousness  of  the  one  conclusion  in  a  tenfold  degree  over  that 
of  the  other,  for  the  high  tempemturea  observed  at  the  bottom 
of  mines,  must  be,  and  indeed  is,  acknowledged  on  all  aides, 
nrach  influeoeed  by  local  causes,  not  easily  got  rid  of,  or  aUowed 
for ;  whereas,  on  tue  other  hand,  the  low  degrees  of  heat  some- 
times met  with,  seems  to  be  beyond  the  pale  of  uncertainty ;  and 
if  we  can  adduce  a  solitary  instance  only  of  temperature  not 
exceeding  the  annual  mean  of  the  climate,  at  a  consid«able 
depth  below  the  surface  of  the  earth,  and  more  particulariy 
beneath  the  level  of  the  sea,  I  shall  be  apt  to  infer  a  difficulty 
insurmountable  by  my  opponents. 

I  would  suggest  that  in  all  endeavours  to  elucidate  this  sub- 
ject, ourmainobject,  in  proving  the  correctness  of  either  theoiy, 
^ould  be  in  obtaining  the  coldest  situations  possible,  instead  of 
those  possessing  a  high  temperature,  for  the  presence  of  woA- 
i}ien,  the  boring  and  blasting  ofroc^s,  the  burning  of  candles, 
&c>  .together  with  the  lengUieaed  column  of  the  atmoBpherSr 
muBt  much  influence  the  mter  cause,  while,  no  operatifAi  with 
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^bioh  we  m  ficfiiiaiiited,  but  tbat  of  evaporating,  ctu  by  any  pM- 
Uble  chance  oontroul  the  first.  Hence  ifa  low  temperature  »  met 
with,  it  would  seem  to  be  a  more  true  criterion  of  the  aotoal 
fetftte  of  ^e  earth  generally  than  we  could  possibly  infer  from 
OOOasional  instances  of  high  temperature,  necauBe,  were  the 
interual  stmta  of  the  earth  augmented  in  temperature  according 
to  the  descent,  the  emanation  of  whose  caloric  is  said  to  oe 
sensible  in  our  mines,  e  low  degree  of  heat  could  in  no  tne 
instance  occur.  The  act  of  boring  holes  in  the  solid  roch  at  the 
bottom  of  the  mine,  Or  in  any  other  situation,  to  observe  the 
temperature,  muBt  be  fallacious  ;  unless  the  hole  is  bored  to  a 
considerable  depths  and  in  the  course  of  the  lode,  so  that  a  body 
of  water  shall  issue  ina  full  and  powerful  stream  MrougA  it.  Th6 
heated  air  of  the  spot  must  penetrate,  and  the  sides  and  bottom 
of  the  hole  soon  acquire  the  same  temperature  as  the  extemfd 
waits  of  the  ^lery  itself.  This  circumstance  I  have  so  often 
proved,  that  1  have  always  omitted  the  results  aa  being  deceit* 
inl.  The  only  way  io  which  this  experiment  can  succeed,  so  ai 
to  tnpply  a  tru«  data,  appears  to  be  in  the  nuuiner  jnet  statedi 
with  the  proviso  that  the  end  of  an  extensive  gallery,  or  somn 
other  aitnation,  is  chosen  the  most  remote  from  any  working 

?>art,  and  far  beyond  the  perpendicular  from  the  galleries  which 
ie  above  it  as  at  A.  B  the  perpendicular  shaft.  £  c « c  are 
variosB  galleries. 


Now  if  a  hole  is  bored  horizontally  at  A,  on  the  coarse  of  thft 
lode,  and  so  as  to  allow  a  full  stream  of  water  to  pass  through  it, 
it  will  be  leafi  liable  to  be  influenced  by  the  percolation  of  the 
water  fVom  the  galleries  above  it ;  whereas  should  it  be  done  ill 
any  part  at  D,  and  there  should  exist  a  solid  harrier  of  earth 
•from  that  place  to  the  gallery  above  it,  Ibe  water  which 
lodges  at  the  bottom  of  the  superincumbent  gallery  generally 
finds  its  way  perpendicularly  to  D,  and  consequently  must  brii^ 
with  it  a  medium  temperature  of  what  it  possessed  before,  and 
that  of  the  stratum  of  earth  through  which  it  his  passed,  while 
the  water  at  A  most  protahly  will  be  free  front  ^"  these  objec- 
tions. 


iaring  in  mind  these  circumstances,  I  shall  proceed  to  detail 
a  few  e^ritaents  which  I  perforttLed.in  4ie  ^viH  vHbe  last 
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sWQDwr,  and  to  which  I  referred  in  my  lait  commuDicatibn.* 
I  there  stated  the  temperature  -  of  Oa^eld  engine  shaft  182 
fathoms  from  the  surface,  to  have  been  wbilst  at  work  77%  and 
ID  a  few  months  after  that  period,  when  this  part  had  ceased 
working,  and  all  below  was  full  with  water,  to  be  only  66°,  and 
the  water  at  12  fathoms  in  depth  67°.  This  mine  has  now  been 
relinquished  for  many  months,  and  on  sinking  a  registering 
thwmometer,  properly  secured,  as  io  my  former  experiments^ 
to  precisely  the  same  depth,  the  temperature  was  found  to  be 
only  64°,  and  this  d^ee  of  heat  was  nniform  thronghout  the 
water.  Thus  adding  to  the  number  before  given  of  the  confor- 
mity of  temperature  throughout  relinouished  mines,  and  eviac- 
ing  upon  the  grounds  before  stated't'  ttiat  did  the  earth  in  reality 
possess  a  natural  and  a  greater  heat,  the  temperature  of  54°  could 
not  exist. 

I  also  stated  the  temperature  of  the  water  in  the  then  relin- 

aliished  mines  of  Herland  and  Huel  Alfred,  the  former  54°,  and 
le  latter  56°.  The  reworking  of  these  mines  has  since  taken  place, 
and  the  following  are  the  experiments  mode  on  the  occasion. 
The  water  in  Herland  engine  shaft,  being  drained  20  Jathoms 
below  the  adit,  making  52  fathoms  from  the  surface,  was.  foubd 
to  be  58**,  while  at  8  or  10  fathoms  below  the  surface  of  the 
water,  it  was  still  54°.  The  mud  in  a  gallery  at  this  level  was 
also  54°,  while  the  air  was,  as  in  the  shaft,  58°.  Experiments 
of  this  nature  were  tried  as  opportuuities  occurred  in  the  drain- 
ing of  this  mine.  Few  of  the  galleries  could  immediately  be 
penetrated  to  any  considerable  distance  on  being  tirst  exposed, 
in  consequence  of  being  choked  from  various  causes  ;  but  in  no 
one  instance  was  the  mud  found  to  exceed  56°  of  temperature, 
-where  immediate  access  could  be  had,  and  previously  to  the 
approach  of  workmen ;  while  the  air  of  the  ealleries  generally 
approached  to  within  1°  of  that  in  the  engine  snaft.  The  surface 
of  the  water  in  the  shaft  gradually  increased  in  temperature  as 
it  descended,  so  that  after  having  drained  100  fathoms  of  water, 
it  was  found  to.be  66°,  while  at  10  fathoms  in  depth  itstdi 
retained  its  former  standard  of  54°.  Experiments  of  precisely  a 
sfinilar  description  were  carried  on  at  Huel  Alfred  fVom  its 
r^commencem^t.  They  had  in  September  last  accomplished 
tt(e  draining  of  more  than  100  fathoms  in  depth,  and  no  oppor- 
tunity was  lost  in  proving,  by  eveiy  possible  method,  the  accu- 
racy of  the  experiments,  necause  tbey  appeared  to  differ  in  some 
respects  from  those  of  Herland. 

Huel  Alfred  was  formerly  found  to  be  at  all  depths  56°,  two 
degrees  above  the  water  in  the  old  engine  shaft  at  Herland,  but 
OQ  an  equality  with  another. 
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Moat  of  the  levels,  &c.  were  tried  in  a  Bitnilar  manner  to  ffbat 
lias  joBt  been  stated,  and.tlle  mod  was  always  found  to  be  66°, 
BO  also  was  the  water  8  or  10  fathoms  below  its  surface.  The 
BuHatfe  of  the  water  in  this  mine  as  well  as  the  air  rrever  exceeded 
£9**  Uiroughout  its  descent,  being  only  an  increase  of  3°,  although 
the  water  was  orieinally  2^  warmer  than  that  of  Herland,  whue 
Herland  increased  10  in  draining  to  the  same  de^th.  ,  Th^ 
I'eason  for  this  appears  to  arise  from  Uie  rapidity  wttfa  which 
Huei  Alfred  engines  raised  the  water  in  comparison  with  that 
of  the  other.  '  Huel  Alfred  doing  more  in  one' month:  than 
Herland  did  in  five  or  six,  consequently  Uie  surface  of  the  water 
ID  the  shall  had  less  time  to  he  exposed  to  the  operation  of  looal 
causes. 

I  caused  two  holes  to  be  bored  in  the  lode  at  Huel  Trumpet 
tin  mine ;  one  in  the  end  of  the  80  fathoms  level,  and  the  other 
in  the  94  from  the  surface.  They  were  each  two  feet  in  depth, 
and  so  situated  that  the  water  should  fiow  through  them.  These 
snots  were  selected  because  ihey  yielded  the  greatest  quantity 
of  water,  and  because  Uiey  extended  to  the  greatest  distance, 
and  coasequently  most  free  of  all  the  levels  from  the  drainiag  of 
the.  water  from  the  superincumbent  ones.  The  80  extended 
many  fathoms  beyond  the  deeper  one,  and  yielded  its  water  in.a 
very  powerful  stream  through  the  hole.  The  temperature  of  this 
water  at  the  bottom  ofthe  hole  was  only  52°,  and  that  at  the  04 
under  similar  circumstances,  was  56°.  A  short  intermediate  gal- 
lery was  in  full  work,  and  no  doubt  influenced  the  temperature 
ofthe  water  in  the  one  below,  as  all  the  water  of  this  gallery  was  ' 
found  to  enter  the  ground,  and  doobtless.  Altered  to  the  one 
beneath. 

If  further  proof  was  required  as  to  the  simihtude  of  tempera- 
ture soon  acquired  by  water,  it  may  be  found  in  Capt.  Parry's 
late  voyage  to  the  north,  where  be  tried  the  temperature  ofthe 
sea  at  various  and  considerable  depths.  In  lat,  59'26  he  sunk  a 
registering  thermometer  to  thedep^  of2100  feety  and  the  tem- 
perature wa3  found  to  be  50^°,  precisely  similar  to  what  it  indi- 
cated at  and  near  the  surface,  while  the  air  was  53''. 
.  Having  now  adduced  so  manr  instances  of  temperature  at  and 
near  the  annual  mean  of  this  climate,  and  that  at  jconsiderable 
depths  even  below  the  sea  level,  1  leave  it  to  be  confuted,  or 
to  have  a  clear  demonstration  why  those  low  degrees  of  heat 
should  exist. 

'  I  am.  Gentlemen,  your  obedient  servant, 

M.  P.  MOVLB. 


New  Series,  vol.  v 


b,GoogIc 


4M  »l,Svxttivnm:ekorkJUU.  p)i«; 

Articls  X. 

Oil  IhorU  Addf  and  its  moet  rtTHarkabk  Cem&tiMtiojM, 
By  J«c,  Beizeliin. 

iCimaiuieifrtm  p.  S«.) 

II.  Compotoidt  of  Fluoric  Add  with  Acids  or  Mtctrvnegitwt. 
Oxides. 
Thb  fluoric  acid  ii  diiUnguisbed  from  every  other  by  it«  ^x>- 
peDaity  to  oombiae  with  the  weaker  acids  in  Biich  n  mftuner  that 
the  latter  act  as  bases ;  and  these  compoands  anin  unite  with 
the  fluates  of  the  electro-poaitive  oxidee,  and  lormwith  tlMU 
double  salts.  These  peculiar  salts  of  fluoric  acid  and  the  eleotro- 
negative  oxides  tie  &rther  characterised  by  this  ciroumstaBce, 
that,  when  in  a  similar  degree  of  satwatioo,  they  we  partially 
decomposed  by  water ;  an  acidaolntion  being  formed,  while  tiis 
negative  oxide  precipitBtes  in  an  insoluble  state,  either  uneom- 
bined,  or  in  union  witn  a  smaller  quantity  of  fluoric  acid.  ■  Durttig 
these  decompositions,  a  portion  of  water  combines  with  Uie 
acid,  and  there  is  obtained  in  fact  a  double  salt,  in  which  water 
acts  the  part  of  a  base ;  this  water  again  may  be  displaced  hy 
any  of  toe  more  energetic  bases,  and  a  new  double  salt  is 
fonned,  in  which  both  of  the  bases  are  metallic  oxides.  In  aU 
cases  where,  after  the  decomposition  of  a  neutral  fluate  by  water, 
an  add  fluate  remains  in  solution,  we  may  remark  in  the  latter 
a  strong  tendency  to  form  a  double  salt,  by  the  subatitutioa  of  a 
difl^rent  basis  for  the  water.  Perhaps  a  similar  property  may 
be  possessed  by  the  neutral  salts  of  other  acids,  whichare  in  a 
sitniiar  manner  decomposed  by  water:  it  is  not  the  case,  how- 
ever, with  the  salts  of  antimony  and  bismuth,  from  which  wat^ 
produces  an  almost  complete  precipitation  of  the  oxides.  We 
have  long  been  aware  that  fluoric  acid  in  union  with  silica  forms 
a  distinct  class  of  salts  with  the  alkalies,  such  as  potash  and 
faarytes ;  but  the  nature  of  these  compounds  has  been  hitherto 
misunderstood.  In  what  follows,  1  shall  demoBstrate,  that 
although  characterised  by  peculiar  properties,  they  are  fuada- 
mentaUy  analogous  with  the  fluatee  of  the  eahne  bases. 

A.  Fluate  of  Silica,  or  Silicated  Fluoric  Acid,  and  its  Combina- 
tions with  the  Saline  Bases. 
The  circumstance  that  silica  and  fluoric  acid  have  been  found 
exjaling  together  io  certain  combinatioos,  has  caused  them  to  be 
regarded  as  coDstituting,  while  in  that  situation,  a  double  acid, 
capable  of  uniting  with  bases,  and  forming  with  them  a  class  of 
compounds  to  which  I  applied  the  provisional  name  of  fluosili- 
cates.     In  reality,  however,  this  compound  must  be  regarded  as 
'   a  fluate  of  silica,  for  unless  it  undergo  a  previous  decomposition, 
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ID  iriiich  t  portion  of  the  silica  is  separated  ind  replticed  by 
iome  otiier  oasis,  which  may  be  either  aa  alkali,  an  eartb>  a 
metallic  oxide,  or  evea  water,  it  ia  incapable  of  catering  into 
combination  with  any  other  substance  except  a  neutral  Huate^ 
I  have  kept  the  gas  in  contact  for  maaydayt  with  thepulverieed 
carbonates  of  potash  and  soda,  without  the  slightest  absorption 
ensuing ;  and  a  similar  result  was  obtained  with  lim«  and  with 
the  bicarbonates  of  potash,  although  I  expected  that  the  water 
of  crystallization  of  tnis  salt  might  hare  facilitated  the  Gombina- 
tion.  On  the  contrary,  the  pulrerised  fluates  of  the  alkalies, 
earths,  and  metallic  oxides,  even  when  anhydrous,  instantly 
absorb  the  gas,  and  become  saturated  with  it  at  the  end  of  a  few 
hours.  Consequently  the  fiuoric  acid  and  silica,  when  asso- 
ciated in  the  proportions  which  constitute  the  gas,  have  no  t«n- 
dency  to  combine  with  an  additional  quantity  of  base ;  and  the 
class  of  salts  styled  fiuoaihcates,  instead  of  being  combinations 
of  a  duate  with  a  sihcate,  are  combinations  of  filiate  of  silica 
with  the  fluates  of  different  bases. 

QuantitatitxCompoiition  of  Fluate  af  Silica — The  silica  preci- 
pitated by  water  from  ihis  compound  is  bo  Toluminous,  and  i» 
moreoTer  so  decidedly  soluble  in  water,  that  it  is  impossible  tO 
conduct  ad  analysis  by  this  process  with  any  degree  of  precision^ 
The  most  advantageous  method  appeared  to  be  to  precipitate 
the  fluoric  acid  ana  ailica  by  soda,  in  the  state  of  the  difficultly 
tolnble  salt,  and  afterwards  to  separate  by  double  decomposition 
the  silica  which  remains  dissolved  in  the  liquid  ;  but  this  pre- 
supposes  aknowledge  of  the  double  salt,  which  would  obviously 
render  a  separate  analysis  of  the  gas  superfluous.  After  ascer- 
taining this  necessary  preliminary,  I  proceeded  to  the  analysis 
in  the  following  manner :  A  quantity  of  water  was  impregnated 
with  the  gas,  until  it  became  converted  into  a  thick  coagulum.. 
During  the  process,  the  liquid  was  incessantly  agitated,  and 
care  was  taken  to  prevent  it  from  ever  coming  in  contact  with 
the  conducting  tube.  The  mixture  was  now  thrown  upon  a 
filter,  and  the  silica  was  washed  until  the  filtered  liquid  ceased 
to  redden  litmus  paper.  Ignited,  it  weighed  1-263  gramme. 
No  trace  of  fiuoric  acid  is  expelled  during  the  ignition.  I  con- 
sider it  necessary  to  mention  this  circumstance,  because  Gay- 
Lussac  and  Thenard'a  experiments  might  lead  to  the  supposi- 
tion, that  the  silica  separated  by  water  from  the  gas  is  in  combi-' 
nation  with  a  smaller  proportion  of  fluoric  acid.  The  filtered 
acid  liquid  was  mixed  with  carbonate  of  soda  as  long  as  it  effer- 
vesced, and  the  double  salt  which  precipitated  was  collected 
upon  a  balanced  filter,  washed,  and  dried  in  a  balanced  platinum 
crucible.  It  weighed  ti'99  grammes,  and  is  equivalent  to 
3-063  grammes  of  tluoric  acid,  and  to  2-994  grammes  of  silica, 
provided  we  make  the  calculation  from  my  former  nuo^r  for 
the  atomic  weight  of  that  substance,  which,  however,  is  a  little 
2  G  2  tOch^Fc 
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too  high.  The  remaiiuQg  liqoid,  to^eUierwitli  the  last  washings 
of  the  silica,  nas  supersaturated  with  carbonate  of  soda,  mixed 
with  a  solution  of  carbooate  of  zinc  in  ammonia,  and  evaporated 
nearly  to  dryness.  The  silica  by  being  thus  combined  with 
oxide  of  ^nc,  was  not  only  rendered  insoluble,  hut  was  reduced 
to  BO  condensed  a  state  Uiat  it  could  be  easily  washed.  The 
silicate  of  zinc,  after  having;  been  kept  in  contact  for  some  time 
with  hot  water,  was  traasierred  upon  a  filter,  and  washed.  It 
was  then  dissolved  in  nitric  acid,  the  solution  was  evaporated 
to  dryness,  and  the  residue  was  digested  in  acidulated  water. 
The  sihca,  which  now  remained  undissolved,  weighed,  after 
ignittOD,  1*297  gramme.  The  alkaline  liquid  filtered  fi'om  the 
sdicate  of  zinc  consisted  of  a  mixture  of  carbonate  and  fluate  of 
soda.  It  was  saturated  nearly  but  not  completely  with  acetic 
acid,  and  evaporated  to  dryness.  The  object  of  not  renderii^  it 
fully  neutral  was  to  avoid  the  possible  dissipation  of  fluoric  acid 
durmg  the  evaporation.  The  dry  mass  was  treated  with  a  mix- 
ture of  alcohol  and  acetic  acid,  in  order  to  extract  the  shght 
residue  of  carbonate  of  soda,  and  the  fluate  of  soda  obtained  by 
this  means  in  a  state  of  purity,  was  ignited.  It  weighed  2*912 
grammes,  equivalent  to  0'787  gramme  of  fluoric  aoid.  Conse- 
quently the  whole  fluoric  acid  amounted  to  3'053  +  0*787  = 
3*84  ^[rammes,  which  had  been  combined  with  6'554  grammes 
of  silica  ;  that  is,  in  the  fluate  of  silica,  100  parts  of  fluoric  acid 
are  combined  with  144*6  parts  of  silica.  This  number,  as  will 
be  subsequently  shown,  is  not  strictly  accurate,  yet  it  is  a  suffi- 
cient approximation  to  demonstrate  that  in  this  compoimd,  the 
atomic  weight  of  the  .fluoric  acid  has  to  the  atomic  wught  of  the 
silica  the  same  rela^on  which  it  has  to  that  of  the  Irase  in  all 
neutral  fluates. 

One  of  the  objects  of  this  analysis  was  to  ascertain  the  pro- 
portion of  silica  which  is  separated  from  the  gas  by  the  action 
of  water ;  but  the  considerable  quantity  of  this  earth  which  is 
dissolved  by  the  water  employed  in  washing  it  prevented  me 
from  placing  any  confidence  in  my  direct  experimental  results. 
I  had  recourse,  therefore,  to  the  liquid  which  separates  sponta^- 
neously  from  a  saturated  aqueous  solution  of  the  gas,  as  it  was 
obvious  that  from  a  comparison  of  its  composition  with  that  of 
the  gas,  it  would  be  easy  to  infer  the  amount  of  silica  which  is 
deposited.  If  this  liquid  be  accurately  saturated  with  caibonate 
of  potash,  nearly  the  whole  of  the  acid  and  silica  are  precipitated 
in  the  state  of  the  insoluble  double  fluate  of  silicate  and  potash, 
and  the  remaining  fluid,  when  evaporated  to  dryness,  is  found  to 
contain  only  a  mere  trace  of  the  same  compound.  A  still  more 
complete  precipitation  is  obtained  when  the  liquid  is  mixed  with 
an  excess  of  muriate  of  barytes  :  here  the  whole  of  the  acid  and 
silica  are  precipitated  in  the  state  of  the  double  fluate  of  silica 
and  barytes,  and  -the  supernatant  fluid  contains  nothing  except 
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uhcombined  muriatic  acid  and  mariate  of  barytes.  If  the  same 
experiments  be  made  with  the  dilute  acid  which  is  washed  from 
the  silica,  a  similar  precipitation  of  the  double  Balte  is  obtained^ 
but  the  remaining  liquid  uniformly  gelatinizes  when  concentrated, 
in  consequence  of  tne  presence  of  the  dissolved  silica.  Conse- 
quently tne  gas  is  converted  by  the  action  of  water  into  a  liquid 
acid,  in  which  the  fluoric  acid  and  silica  exist  in  the  same  rela- 
tive proportions  a^  in  the  insoluble  double  salts  of  fluoric  acid 
and  silica  with  potash  or  barytes.  This  proportion,  as  will  be 
subsequently  demonstrated,  is  such,  that  one-third  of  the  silica 
is  separated  and  replaced  by  water.  It  is  obvious,  therefore, 
that  this  acid  can  he  obtained  pure  only  when  concentrated,  and 
that  in  proportion  as  the  filtered  acid  liquid  becomes  diluted,  the 
greater  will  be  the  excess  of  silica  which  it  will  hold  in  solution. 

I  consider  these  experiments  to  have  demonstrated :  Ist,  That 
in  the  gaseous  silicatedjiuoric  acid,  the  acid  and  silica  contain 
equal  quantities  of  oxygen,  that  is,  3  atoms  of  acid  are  combined 
ibitit  2  atoms  of  silica:  and  2dli/,  That  in  the  formation  of  the 
liquid  acid,  one-third  of  iheflatyric  acid  loses  its  silica,  and  cam- 
ihnesvAth  water;  that  is,  it  is  composed  <j/"  3  atona  of  hydrous 
fluoric  acid  and  2  atoms  offluate  of  silica.* 

Water  absorbs  this  gas  at  first  with  great  avidity,  but  the  pro- 
cess becomes  more  and  more  tt^dious,  in  proportion  as  the  mobi< 
iity  of  the  liquid  is  lessened  by  the  deposition  of  silica.  On 
exposing  to  the  gas  a  very  small  quantity  of  water,  01836  gnn. 
in  a  small  balanced  glass  vessel  over  mercury,  I  found  that 
about  48  hours  elapsed  before  absorption  had  completely  ceased. 
It  had  now  entirely  lost  its  fluidity,  and  smoked  slightly  when 
exposed  to  the  air.  The  increase  of  weight  was  0'258  gramme ; 
consequently  100  parts  of  water  are  capable  of  absorbing  140'6 
parts  of  tile  acid  gas,  or,  by  abstracting  the  27'65  parts  of  siUca 
which  are  deposited  at  the  instant  of  the  absorption,  1 12*95  parts 
of  the  liquid  acid,  I  have  made  many  attempts,  but  unsucceas- 
fully,  to  obtain  the  acid  in  its  highest  degree  of  coaceatration, 

*  That  lite  latlm  ptnt  of  tttk  of  diae  aiandiiioiia  may  be  nodetMood,  it  majr  b« 
neceuaiy  to  lUta  Hat  Berzeliiu  coonden  fluoric  acid  to  be  conipOHd  of  1  atooi  of  fliio< 
ricum  (70-34)  +  8  atoms  of  oiygen  (200)  =  STO-SJ  i  ind  wlica,  of  I  atoni  of Mliduoi 
(KT>  +  3  atoms  of  oxygen  (SOO)  =  51T.  The  eomponnd  of  fluwic  add  and  «ilic« 
wbidi  be  styles  thejluof e,  is  that  in  wbidi  the  add  and  base  contain  equal  qoaacitiea  of 
oi]rgen,DTin  whichS  atoma  of  add  are  Minbined  with  S  atoms  of  silica,  A  much  loi 
lunnplicBted  view  of  the  constitutian  of  these  tvo  compounds  may  be  taken  by  coasidei- 
ing,  with  Dr.  Thomscm,  the  atomic  wei^t  of  fluoric  add  to  be  repiesented  by  ODe-lia]f, 
and  that  of  silica  by  one-lhiid,  of  thenumben  adopted  bv  Benelius.  On  tlu«  supiNsi. 
tioD,  the  gaa  would  be  compoud  of  1  atom  of  fluonc  add  + .  I  uom  of  siliiai ;  and  tba 
liquid  add,  of  S  atoms  of  this  dinple  filiate  i-  1  atom  ofhydrous  fluoric  add:.    Thefbc- 

nmirn  by  idiich  BeizeHus  nprewnn  the  composition  of  these  two  eomponndt  ne  &■  F> 

and  3  F  Aa*  1-  9  S"  F",     The  formula  by  which  they  would  be  m 

milT  mlh  the  numben  of  Di.  Thomwn,  ue  SF,  and  9  S  V^  V  Aj. 
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Uiat  is,  tioataining  no  water,  ezc«pt  tha  qv^ttity-  whtcdi  sola  th« 
part  of  a  base.  Thos  I  have  distilled  tbe  sUicated  fluate  of 
oarytea  witb  conceotrated  sulphuric  acid,  but  there  naa  diaen- 
eaged  at  the  comtneacement  of  tbe  process  a  larce  quantity  of 
the  gaseouB  fluate  of  sihca,  which  gelatinized  id  water,  and 
towards  the  conclusiioii,  there  passed  over  an  acid  liquid,  which 
coDsiated  in  a  grestmeasure  of  concentrated  fluoric  acid.  Even 
the  silicated  fluates,  such  aa  those  of  copper  or  nickel,  which 
contain  much  water  of  crystulLization,  aitorded  eimilar  reaulta. 
The  dilute  acid  may  be  concentrated  by  evaporation,  bat  after  it 
attaius  a  certain  degree  of  strength,  it  begins  to  evaporate  in  an 
equal  proportion  with  the  water :  it  may  also  be  concentrated 
over  sutphurio  acid  in  vacuo,  but  long  before  it  acquh'es  the 
above-mentioned  strength,  it  evaporates  along  with  the  wat«-, 
and  corrodes  the  receiver.  The  best  method  of  obtaining  this 
acid  in  a  state  of  concentration  is  to  add  finely  pulvedscd  sihca 
in  small  quantities  at  a  time  to  fluoric  acid,  diluted  with  twice 
or  thrice  its  weight  of  water,  and  artificially  cooled.  Itdissolrea 
the  silica  readily  until  it  attains  the  composition  of  the  liquid 
acid ;  what  it  takes  up  beyond  this  point  is  immediately  after- 
w?r<Js  dissipated  in  the  form  of  gas. 

When  the  double  silicated  nuatea  vrbich  contain  water  of 
crystallization  are  exposed  in  a  glass  vessel  in  so  high  a  temper* 
ature  that  the  fiuate  of  silica  begins  to  be  expelled,  there  is 
obttuned  a  white  sublimate  which  might  be  readny  mistaken  tot 
an  ammoniacal  salt,  but  which,  when  examined  by  a  micro- 
acope,  is  found  to  consist  of  transparent  drops.  This  liquid  may 
be  distilled  unaltered  from  one  part  to  another  bo  long  aa  the 
vessel  is  filled  with  the  gaseous  nuate  of  silica,  but  it  deposits 
silica  as  soon  as  the  gas  is  replaced  by  atmospheric  air.  It 
requires  a  pretty  high  temperature  for  volatiUzation. 

There  ia  a  particular  degree  of  concentration  which  the  liquid 
acid  uniformly  acquires  when  exposed  for  some  time  to  the  air ; 
when  weaker  than  this,  the  excess  of  water  evaporates;  when 
stronger,  it  very  rapidly  absorbs  moisture  from  the  atmosphere. 
In  a  temperature  of  about  11)4°,  it  slowly  evaporates  without 
leaving  any  residue,  and  towards  the  conclusion  of  the  evapora- 
tion, it  deeply  corrodes  any  glass  vessel  in  which  it  may  nave 
been  kept. 

The  gaseous  fluate  of  silica  is  rapidly  absorbed  by  alcohol 
without  decomposition,  but  as  soon  as  the  liquid  becomes  nearly 
saturated,  it  stiffens  to  a  clear  transparent  jelly.  Tbe  alcohol 
when  saturated  contains  more  than  half  its  weight  of  the  gaa, 
and  has  an  odour  of  ether.  Petroleum  also  absorbs  the  gas 
unaltered,  but  only  in  small  quantity. 

The  liquid  silicated  fluoric  acid  combines  with  all  the  bases, 
and  forms  with  them  peculiar  salts.  I  have  subjected  to  a  regu- 
lar analysis  tl^i  do]uble  salts  of  potash,  soda,  miytos,  hod  bqae, 
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ud  found  the  ooostitaeBts  m  them  bU  to  be  eombiiled  in  umilar 
proportions.  I  believe,  therefore,  we  may  conclude,  that  all  the 
double  salts  obtained  by  Baturating  bases  with  this  acid  possess  an 
analogous  constitution.  I  shall  liere  state  the  details  of  these 
analyses.  The  analyaes  of  the  salts  of  soda  and  bary  tes  are  the 
most  easily  executed,  and  aflbrd  the  moet  decisive  reHults. 

SUieated  Fiaatt  of  Soda.-~a.  100  parts,  decomposed  by  suU 
pharic  acid,  gave  lA-^5  parts  of  sulphate  of  soda  =  32*844  parts 
ef  soda.  This  sulphate  of  soda  dissolved  in  water  without  leav- 
ing any  residue,  and  waa  esBctly  neutral,  b.  100  parts  dissolved 
in  boiling  water  were  slighUy  supersaturated  with  carbooata  of 
aoda,  and  the  liquid  was  mixed  with  an  excess  of  a  solution  of 
earbonate  of  zinc  in  ammonia.  The  whole  was  now  evaporated 
until  the  ammonia  was  expelled,  and  the.  silica  was  separated  in 
Uie  manner  which  has  been  already  destmbed.  It  weighed) 
aiter  being  ignited,  31'6.  c.  The  filtered  alkaline  liquid  wa* 
evaporated  nearly  to  dryness  ;  the  excess  of  carbonate  of  sodat 
was  aatnrated  with  acetic  acid,  and  the  acetate  of  soda  was 
separated  by  alcohol.  The  fluate  of  soda,  isolated  by  tliia 
Bieaos,  weighed,  after  ignition,  134  parts.     As  32*844  of  sodaia 

Suivalent  to  44-2  of  neutral  fluate  of  soda,  and  as  44-2  x  3  = 
2'6,  it  follows  that  in  the  double  salt  the  soda  is  associated 
with  thrice  as  mach  fluoric  acid  as  is  requisite  for  its  neutraliza> 
tion.  It  is  impossible  by  this  analytical  process  to  separate  the 
silica  completdy;  hence  the  quantity  indicated  by  the  experi* 
mental  result  is  always  rather  leas  than  the  truth,  while,  on  the 
contrary,  that  of  the  fluate  of  soda  is  shghtlyin  excess. 
'  SiliaUtdjiuateofbarytet^  when  ignited  in  a  glass  retort,  gives 
ft  trace  of  die  suMimate  already  mentioned,  which  consists  of 
Water  supersaturated  with  the  acid  gas.  The  expelled  gas  does 
not  corrode  glass,  and  therefore  contains  no  disengaged  fluorio 
acid.  a.  100  parts  of  the  salt,  in  two  successive  experiments, 
left,  after  ignition,  62*26,  and  62-26  parts  of  fluate  of  barytes. 
Consequenuy  the  fluate  of  silica  which  had  been  expelled, 
amounted  to  from  37*74  to  37*75  parts,  b.  100  parts,  decom- 
posed by  sulphuric  acid,  gave  82*933  parts  of  ignited  sulphate 
of  barytes. 

Siiicated  Ptuate  ofPolath. — 100  parts  were  converted  by  sul- 
phnrio  acid  into  7o'86  parts  of  sulphate  of  potash  =  42*634 
potash. 

Siiicated  Fluate  of  Lime. — 100  parts  gave  with  sulphuric  acid 
63*69  parte  of  sulphate  of  lime ;  and  by  strong  ignition,  36-2 
parts  of  fluate  of  lime.  Both  these  quantities  represent  26-4 
parts  of  fluate  of  lime.  100  parts  were  incorporated  with  600 
parts  of  oxide  of  lead,  covered  with  an  equal  quantity  of  the 
oxide,  andexposed  to  a  low  red  heat.  The  mixture  fused,  and 
gave  off  16-25  parts  of  water.    Consequently  this  salt  contains 
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a  quuititf  of  water  of  cryBtaUkatioii,  whose- oxygen  is-donUe  - 
that  of  the  lime. 

In  other  respects,  the  compoBitioa  of  ajl  these  Baits  is  strictly 
tinalogous. 

The  cdDposition  of  these  double  salts  affords  a  simple  expla-. 
natioci  of  a  phenomenoo  which  at  first  appears  very  paradoxical. 
If  a  solutioa  of  superfluate  of  potash  or  soda  be  digested  with  as 
much  silica  as  is  sufficient  to  saturate  the  excess  of  acid,  itloses 
altogether  its  acid  reaction,  and  becomes  alkaline.  This  reac- 
tion, however,  is  not  occasioned  directly  by  the  silica.  The 
exMSS'  of  acid  in  the  salt  is  exactly  sufficient  to  form  a  silicated 
flaate  of  potash  or  soda  with  one-half  oC  the  neutral  flnate:  id 
proportion^  therefore,  as  this  excess  combioea  with  sdica,  the 
double  salt  precipitates,  while  the  other  half  of  the  neutral  fluate,,. 
which  remains  in  solution,  exhibits  its  cfaeracteristic  alkaline 
reaction.  Zeise  had  already  shown,  that  a  similar  change  is 
produced  upon  the  acid  fluates  by  boracic  acid. 

The  double  fluates  of  siUca  with  the  other  bases  have  all  an. 
a<nd  bitter  taste,  which  in  most  instances  cannot  be  distia-. 
guished  from  that  of  cream  of  tartar.  They- all  redden  litmus 
paper,  and  the  greater  number  of  them  are  soluble  in  water.  I^- 
only  difficultly  soluble  salts  which  I  found,  were  those  oFpota^h, 
soda,  lithia,  barytes,  lime,  and  yttria.  Many  contain  water  c^ 
crystallization,  and  a  few  of  them  fatiscerate.*  In  a  high  ten^ 
perature  they  all  undergo  decomposition,  gaseous  fluate  of  silica 
being  expelled,  while  a  neutral  Suate  of  the  stronger  base 
remains.  -  If  the  salts  contain  water  of  crystallization,  it  passes- 
off  along  with  the  filiate  of  silica,  and  there  is  obtained  a  con- 
centrated liquid,  silicated  fluoric  acid,  which  deposits  nHcs. 
when  it  comes  in  contact  with  water.  The  quantity  of  water  of 
crystallization  may  be  determined  by  heating  tbe  salts  along 
with  oxide  of  lead,  in  which  experiment  there  is  formed  an 
actual  Suosiiicate  of  the  oxide.  This  compound  is  so  remarka- 
bly fusible,  that  it  becomes  Uquid  in  a  temperature  below  a. 
visible  red  heat,  particularly  when  the  ingredients  are  propor- 
tioned with  some  exactness. 

The  aqueous  solutions  of  these  doable  salts  are  all  of  them 
decomposed  by  alkaUes.  The  alkaline  salts  are  decomposed  in 
such  a  manner,  that  the  silica  is  precipitated,  while  the  acid 
with  which  it  had  been  combined  remains  in  solution,  in  the 
state  of  ft  neutral  fluate.  From  the  earthy  salts,  the  earth  is 
precipitated  in  the  state  of  Buate,  mixed  or  combined  with  the 

*  Tlui  tena  it  applied  bf  Berzdiui  W  c«ttun  eompDunds  eantaining  wata  of  ciyitili 

if  it,  but  not  (he  wbolc,  wbm  expgMd  ta  a 

u  dtric  acid,  iul{Jiate  of  am:no[ii»,  oitlate 
''   V  heat,  loslDg  b^  dti*  trcunieni  eitctljr 
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silica,  whose  acid  remaias  in  solution.  From  the  salts  of  the 
earths  proper,  and  of  the  metallic  oxides,  the  hase  is  precipi- 
tated in  the  state  of  a  bisilicate,  while  the  whole  of  the  fluoric 
acid  remains  dissolved,  in  combination  with  the  alkali.  Even 
when  the  metallic  oxides  are  soluble  in  ammonia,  a  determinate 
portion  of  them  is  carried  down  by  the  silica.  When  the  solu- 
tions of  certain  of  these  salts  are  mixed  with  a  less  quantity  of 
acid  than  is  requisite  to  produce  complete  decomposition,  pecu- 
liar subsalts  are  precipitated,  but  I  am  uncertain  whether  these 
are  mixtures  of  silica  with  a  suhfluate,  or  actual  tluosilicates,  ia 
which  the  same  base  is  shared  between  two  acids. 

In  most  cases  I  prepared  these  salts  by  digesting  the  liquid 
acid  over  the  carbonate  or  hydrate  of  the  Dase,  until  it  waa. 
nearly  saturated :  the  solution  was  then  concentrated  to  a  cer- 
tain  point  in  a  flat  platinum  t^psule,  iuid  allowed  to  crystallize 
of  its  own  accord  in  a  temperature  between  64"  and  68°.  When 
the  gelatinous  silica  on  the  filter  has  been  pretty  thoronghly 
washed,  so  large  a  portion  of  it  is  dissolved,  that  the  solution  of 
the  salts  prepared  from  the  liQuid  acid  not  unfrequently  gelati- 
aizesdunne  concentration.  This  excess  of  silica  may  be  redis- 
solved  by  the  addition  of  a  few  drops  of  pure  fluoric  acid,  and 
the  compound  thus  formed  is  volatihzed  by  the  subsequent  eva- 
poration in  the  form  of  gas.  Fluoric. acid  does  not  decompose 
tiiese  double  salts,  and  when  the  mixture  is  evaporated  to  dry- 
ness, the  whole  excess  of  acid  flies  off,  and  leaves  the  salts 
unaltered. 

Sulphuric  acid  instantly  acts  upon  these  double  salts,  and 
disengages  gaseous  fluate  of  silica :  the  decomposition  is  ren- 
dered complete  by  the  application  of  heat,  and  there  is  expelled 
at  the  same  time  aquantity  of  liquid  acid,  which  rapidly  attracts 
moisture  from  the  atmosphere.  The  salts  of  lime  and  barytes 
are  not  decompoBed  by  sulphuric  acid,  except  in  temperatures 
above  212°.  Nitric  and  muriatic  acids  decompose  these  double 
salts  only  partially.  On  the  contrary,  the  liquid  silicated  fluoric 
acid,  in  the  humid  way,  completely  deprives  tliese  acids  of  the 
bases  with  which  it  forms  difficultly  soluble  con  pounds  ;  in  other 
cases  the  decompositions  which  it  also  produces  are  only  partial. 
ITo  W  cimtiHiitd.) 


b,GoogIc 


4S8  Dr.  RHotft  AdtHtuiud  SimMu.  n>B«- 

Article  XI. 

Ad£iioni  to  a  Paper  m  the  tatt  Nttmber  of  the  Aimab  of  FJii- 
loupky.    By  WiUiam  Heniy  Fitton,  MD.  FRS.  MOS.  Sec 

{To  the  Editors  of  the  Annah  of  Philosophy.) 
OENTLBHBN,  MM  JVoMMiM-,  in4. 

I  SHALL  be  much  oUiged  by  your  inserting  the  rollowin^ 
para^phi  connected  with  my  paper  in  the  Annalt  of  Pkilo»»- 
phy  lor  the  present  month,  ifposBiole,  in  the  eneoing  namber  of 
yonr  journal,  that  tiiey  may  be  placed  in  the  same  volamd  widi 
die  paper  to  which  they  refer. 

I  remain,  Gentlemen,  your  obedient  hnmble  serrant, 

William  Uenby  Fittoh. 

I  bad  stated  in  a  memoir  read  at  the  Geological  Society  daring 
the  last  SessioD,*  before  I  had  examined  the  Isle  of  Wight,  that 
I  was  indebted  to  Mr.  Lyell,  one  of  the  Secretaries  of  that  body, 
for  complete  evidence  of  the  identity  of  the  greenish  beds  below 
the  chalk  between  Beacby  Head  and  Sea-Houaes,  in  Sussex, 
with  what  I  hare  denominated  Firestone,  at  Culver  in  the  Isle 
of  Wight;  and  in  your  last  number  (p.  381),  I  have  men- 
tioned my  obligation  to  the  same  gentleman  for  a  section  of 
die  beds  oelow  the  chalk  at  Shiere,  near  Guildford,  in  Surrey. 
I  was  not  then  aware,  nor  was  I  till  Mr.  Lyeil's  return  to  London 
during  the  last  week,  fully  infonned  upon  this  subject,  that  his 
QbservalioDS  in  the  Isle  of  Wight  were  more  eztensire  than 
I  at  first  supposed ;  since  he  had  not  only  found  at  Sandown 
Bay  the  calcareous  nodules  inclosing  univalves,  which  I  have 
mentioned  (p.  374),  but  had  deduced  from  his  observations  the 
same  inferences  respecting  the  real  order  of  the  strata  below  the 
chalk,  and  their  correspondence  in  the  Isle  of  Wight  with  those 
of  Kent  and  Sussex,  as  I  have  been  led  to,  by  considering  the 
features  of  the  surface,  and  by  subsequent  examination  of  the 
strata.  Mr.  Lyell's  observations  were  communicated  by  letterto 
Mr.  Mantell,  of  Lewes,  so  far  back  as  in  July  1822  ;  and  during 
a  tour  in  the  Isle  of  Wight  in  the  spring  of  1823,  with  the  Hon. 
H.  G.  Bennett  and  Prof.  Buckland,  Mr.  Lyell  pointed  out  upon 
the  spot  to  those  gendemen  the  facts  on  whicn  his  views  were 
founaed :   which,  as  they  accord  with  most  of  the  essential 

Eoints  that  I  have  mentioned,  would  no  doubt,  if  followed  up, 
ave  led  to  the  same  results. — Had  I  been  infonned,  as  I  am 
at  present,  of  these  circumstances,  I  should  unquestionably  have 
mentioned  them  in  my  paper;  and  I  now  think  it  is  due,  both 

•  IMi  Jntw,  1B84.— Sec  11.61  of  diepiMentTDluine. 
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to  Mr.  Lyell  and  to  m^elf,  to  acknowledge  aneqiuTOoany  Ae 
priority  of  his  <^ervfttioaB  and  deducUoDs. 

I  take  this  o^iportnnity  also  of  correcting  an  omiMion  of 
importance,  and  some  errata  in  that  part  of  the  table  at  the  end 
of  my  paper,  which  refers  to  Prof.  Sedgwick's  valuable  memoir 
in  the  JnnaU  ef  Philosophy  for  May,  1822.»  The  first  three 
divisions  of  the  column  under  Mr.  Sedgwick's  name  should 
stand  thus  :— 
Bed*  01  thq/ eaiit  in  the  Itle  of  WigM- 

1.  Chalk,  with  flints. 

without  flints, 
grey  (marly), 
bluish. 


3.  Greenish  sand  and    sand- 
stone, with  chert.(/'lir«<on«.) 


3.    Clay    of    the    underciiff. 


\  Chalk. 

"  Indurated  chalk  marl." 


In  the  Isle  of  Wight,  "  green- 
sand."  . 

In  Cambridgeshire,  "a  very 
tliin  bed  of  tenacious  bine 
clay,  which  ia  mixed  with 
greensand,  and  contains  a 
great  many  fossiU." 


In  the  Isle  of  Wight,  consi- 
dered as  the  same  with  the 
weald-clay,  No.  5. 

In  Cambridgeshire,  "  tena- 
cious blue  clay.  {Gaiili.)"    " 


I  have  intimated  in  the  concluding  paragraph  of  my  paper 
(p.  383),  the  probability  that  the  order  of  the  strata  now  recog- 
nised in  the  Isle  of  Wi^bt  would  serve  to  clear  up  the  obscurity, 
in  which  some  other  districts,  consisting  of  the  beds  below  the 
chalk,  have  been  hitherto  involved ;  and  it  is  obvious,  that  as  the 
firestone  has  been  frequently  confounded  with  the  lower  bedSi 
and  the  Hastings  sands  with  the  upper  ferruginous  portion  of 
the  greensand, — and  the  gauit  with  the  weald  day,  it  will  be  ne- 
cessary again  to  examine  the  strata  to  which  any  of  these 
names  have  been  applied,  for  the  purpose  of  deciding  upoa 
their  true  relations. — ^It  seems  to  be  highly  probable,  from  Mr. 
Smith's  geological  mans  of  Berkshire,  Oxford^ire,  Buckings 
faamahire,  and  Bedforosbire,  that  apart  at  least  of  what  has 

■  Mr,  SedgwickbuhiraselTIxmBOobligLDg  utopouit oQtthaeinaccniacMlftlbc 
Table,  >hidi  were,  inj^it,  oecuioncd  bjanoiangfataflbepcnm  t>b«tnBisiiba(tiN 
paper  ftr  die  [irsM.  The  otdei'  of  the  bedi  in  tb«  vidoi^  A  Cvdbnjgtt  tam^WI 
^•omIj  irith  that  of  the  Ida  of  W^  ud  of  SuMCS. 


460  Dr..  Fittpn's  A/iditio»al  Remarkt. 

bean  denomiiuted  "  iron  aand,"  in  those  countieB,  ani  regarded 
as  the  equivalent  of  the  Hastings-beda,  belongs  in  reality  to  the 
greeaeand  of  the  Isle  of  Wight:  aince  the  outcrop  of  the  chalk 
IS  continued  without  inteiruptioa  through  the  tract  just  men- 
tioned,  with  lirestone  in  several  places  immediately  below;  and 
a  bed  of  clay  is  also  represented  as  being  continuous  and  pa- 
rallel to  the  chalk  throughout, — with  the  sands  containing 
"  carstone,"  likewise  in  continuity,  immediately  beneath  it : — 
just  as  in  the  counties  of  Surrey,  Kent,  and  Sussex.* 

It  deserves  inquiry,  therefore,  whether  that  part  of  the  range 
of  sands  passing  through  Oxfordshire,  which  shoots  beyond  tne 
general  Une  to  Shotover  Hill,  may  not  also  belong  to  the  green- 
sand  ; — the  Tets worth- clay  in  the  same  county,  which  has 
generally  been  considered  as  the  equivalent  of  the  weald-clay, 
being  expressly  identified  by  Mr.  Smith  with  the  gault  of  Cam- 
bridgeshire.— In  Buckinghamshire,  the  sand  below  the  gault  is 
continued  towards  the  north-east,  from  Thame  to  Woburn,  bat 
the  true  nature  of  the  portions  which  are  most  remote  firoHi 
the  gault  seems  more  doubtful ;  and  some  of  these  may  possibly 
be  referable  to  the  Hastings  sands, — In  Bedfordshire,  the 
sands  adjoining  the  gault  would  seem  to  belong  to  the  Shanklin- 
beds;  but  the  place  of  some  detached  portions  of  clay,  in  the 
midst  of  the  sands  of  this  county,  corresponds  with  that  of  the 
weald-<;lay,  and  would  consequently  lead  to  the  expectation  of 
the  true  Hastings  strata  on  the  north-western  verge  of  this 
sandy  district,— -In  Norfolk,  the  tract  of  sand  which  extends 
with  an  irregular  outline  from  near  Downham  to  the  sea  at 
Hunstanton,  ranging  nearly  parallel  to  the  chalk,  and  bearing 
upon  it  several  detached  portions  of  blue  clay  with  the  cha- 
racteristic belemnite  of  the  gault  (see  Smith's  map),  seems  to 
be  referable  to  the  Shanklin  sands. — In  Lincolnshire  from  Spilsby 
to  near  Barton,  a  similar  remark  may  be  applied. — And  in  the 
south-east  of  Yorkshire,  the  long  range  ot  the  chalk  from  the 
north  bank  of  the  Humber  to  the  shore  on  the  south  of  Fdey 
Bay,  is  succeeded  by  sands,  and  these  again  by  clay,  the  true 
relations  of  which  are  still  to  be  ascertained. 

An  examination  of  the  Ordnance  Surveys,  and  of  the  geolo- 
gical maps  of  the  south-eastern  counties,  Wiltshire,  Dorsetshirej 
and  Devon,  in  which  the  structure  of  the  surface  is  more  com- 

*  I  h>Te  had  occinott  to  teauai,  that  the  local  divuion  of  tlie  b«di  in  Mr.  Smith'* 
connlT  ma^  is  geneiallf  conect,  in  that  part  of  the  seiiea  which  is  at  prtsent  nndci' 
oonlidenitKn.— But  unlbrtiiiiatdjr  hiji  naniea  and  coloura  are  not  alwajt  applied  viih 
tMrnOmeji  and  hia  cnwwow  identidcadoD  of  the  greea-sand  of  Kent  with  the  Port. 
land  laudagUldoftbeKaitMh tie  irith  the  Portland  luoest(nie,hai  earned  his  boundaries 
of  Oa  itiata  also  to  ba  cmdder^  as  ecToncouB,  and  thus  diminished  theaaeiiilnest  of  a 
verr  TalnaUe  publicatioii.  The  bed  vhich  I  have  traced  in  the  Uit  &om  Berks  to 
Cambridi^hke,  under  the  name  of  gault,  and  which  is  so  denonuoated  in  Mr.  Smith's 
eoontr  map*,  is,  in  his  ndoced  map  t^  England,  named  ocii  Iret-clay,  and  idratijSed 
vifli  the  weaI(|.clBf  of  Kent  and  Sussex. 
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plex,  will  make  it  evideat  that  a  great  deal  i&  ttill  to  be  detei^ 
mined  respecting  l^e  beds  below  the  chalk  ia  those  diatricts.— 
And  BiDce  it  is  probable  that  a  greater  consiatency  of  structure 
than  has  hitherto  been  suspected  will  be  found  to  pervade  the 
whole  of  the  extensipe  tract  now  mentioned,  even  this  rapid 
view  of  what  remains  to  be  done,  will  show  how  much  there  is 
to  reward  inquiry  in  this  department  of  the  geology  of  England. 

It  has  been  suggested  to  me,  from  different  quarters,  that  the 
terms  upper  and  lower  greensand  would  be  preferable,  for  the 
denomination  of  the  beds  which  I  have  named  firestone  and 
greensEmd ;  and  that  these  two  strata,  together  with  the  inter- 
vening gault,  might  form  one  group,  in  the  general  arrangement, 
under  the  name  of  "the  greensand  formation."  But  the  mis- 
application of  the  term  greensand  has  really  been  the  source  of 
so  much  confusion,  that  it  seems  much  better  to  give  it  up  alto* 
gether,  and  to  choose  for  the  beds  in  question  names  entirely 
new.^l  know  indeed  that  some  of  the  principal  geologists  in 
England  concur  in  this  opinion.  And  the  propriety  of  group- 
ing together  the  firestone  and  greensand  is  fdso  doubt- 
fur: — because  the  firestone  beds  are  not  in  general  separated 
from  the  chalk  by  any  well  marked  natural  feature,  but  pass 
into  the  lower  part  of  it  almost  insensibly.  They  sometimes,  it 
is  true,  project  beyond  the  foot  of  the  chalk  escarpments  so  as 
to  form  a  sort  of  step  or  lower  plateau,  as  at  St.  Catherine's 
Down  in  tlie  Isle  of  Wight ; — but  there  never  ia  between  the  two 
strata  a  well  defined  valley,  such  as  that  which  contains  the 
gault,  and  separates  the  firestone  from  the  greensand,— a 
natural  and  characteristic  feature  that  is  seldom  wanting.  It 
may  be  added  in  support  of  this  objection,  that  the  French 
naturalists  consider  the  firestone  as  a  variety  of  the  chalk  itself, 
and  have  named  it  accordingly  eraie-tufau,  glauconie-cra- 
yeuse,  8cc. 

-I  have  employed  the  term  firestone  to  designate  the  bed» 
above  ailuded  to,  merely  for  the  purpose  of  distinction ;  but  it 
is,  perhaps,  objectionable,  inasmuch  as  the  true  firestone  forms 
a  part  only  of  the  beds  to  which  the  name  of  the  stratum  is 
intended  to  refer,  and  is  probably  not  coextensive  with  the 
stratum  itself. — The  principles  of  geological  nomenclature  seem 
to  require,  that  signitcant  terms  derived  from  external  characters 
should  be  avoided;  since,  from  the  great  diversity  of  composi- 
tion and  appearance  which  exists  in  the  same  stratum  in  difieient 
districts,  such  terms  are  very  seldom  correctly  applicable  to 
any  great  extent : — Of  this  the  greensanda,  as  they  have  been 
hitherto  denominated,  afford  a  remarkable  proof. — The  best 
names,  therefore,  at  present  in  use,  are  either  those  (like  gault 
and  lias), .  which  are  insignificant  themselves,  but  locally  em- 
ployed, in  districts  where  the  strata  with  which  they  are  con- 
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nectod  uv  itToogly  duraotemed  and  well  de&D«d — or  tfaoM 
derived  from  the  uamea  ofplaces,  where  the  beds  are  fullj  dia- 
played  <^^  hxre  beea  Bumciently  ezamiaed : — as  in  the  case 
«f  Uifl  Portland  limestone,  the  Purbeck  bedi,  and  the  Haatinga 
landi.  I  am  upon  the  whole  disposed  to  prefer  denominationa 
of  the  last  mentioned  description,  since  the  very,  terraa  them- 
lelves  point  to  the  types  in  which  the  characters  of  the  strata 
are  best  exhibited ;  and  if  the  place  which  furnishes  the  name  be 
easy  of  access,  geologists  will  find  no  difBculty  in  recuinng  to 
the  standard,  for  the  purpoae  of  verification,  in  doubtful  coses. 

From  these  combined  considerations,  I  should  propoae  to 
distinguish  all  the  strata  which  form  the  subject  of  my  last 
communication  by  different  names ;  and,  for  the  present,  not  to 
group  them  together.  And  as  the  firatftone  beds  are  well  dis* 
played  at  Merttkatn,  near  Keigate,  a  place  within  a  few  houra' 
journey  from  London,  while  the  chds  at  Skanklin  and  its 
vicinity,  in  the  Isle  of  Wight,  exhibit  very  distinctly  almost  every 
farm  of  what  has  been  called  greensand, — in  a  district  which 
must  always  be  interesting  to  geologistsy — I  would  suggest 
the  adoption  of  the  following  aeries  of  names,  with  the  hope  of 
inventing  ambiguity  in  future  :— 

Prtfatid  mmei  of  Via  Symmynai. 

}.  Chalk. Including  chalk  with  and  without  flints-^ 

(the  cTine  blanche  of  the  French)  and  graf 
chalk— chalk  vtarl  of  Mr.  Webster. 

9.  Meratham  beds  .  Firestone. — Greensand  of  Mr.  Webstert  Isle 
of  Wight.— Tufeaa.—Craie-chloritee  or 
Glauconie-crayeuse  of  the  French  .• 

3.  GauU FoQtstsme-mari. — Blu&.  marl  oi  Mr.  Webster 

in'  the  Isle  of  Wight. — Golt-brick-earth  of 
Smith's  county  maps. — Tetsworth-clay? 

4.  Shankhn  sands.    Greensand — commonly  so   called. — Upper 

part  of   the  ferruginous   sands   of  Sir. 
Webster. — Gtauconie  craj/euse  ? 

$,  Viotiid  clay ....  (By  some  considered  as  the  same  with  tbe 
clay  of  Tetsworlh,  which,  Itowever,  is 
probably  the  gault  ?) 

6.  Hastings  sands.  Iron  sands. — Lower  part  of  the  ferrugi- 
nous sands  of  Mr.  Webster,  I.  of  Wight 

•  Tbe  preuDce  of  diert  Is  mentioned  b;  Mr.  Brongniart  as  cbaraderiitic  of  ihe 
■nf».tuftu  s  bol  lb*  tcUtioiw  of  the  Glauconie-cn;eiue  are  rendered  doMbcful  bf 
«W  tha  suae  aathar  hu  meiuianed  of  its  separatiOD  id  tome  cases  from  tbe  Tufiui, 
bvkbeJorbluishcby'inar].    (See  Ann.  dei  Mines,  1.  £54-5, 2ST-8,  and  vi.  S9C1, HT ; 
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Article  XII, 

(To  the  Editors  of  the  j4nna?j  o/"  PAifosopAy.) 

OBNTLGHBN, 
Pkelino  extremely  anxioTis  that  my  reply  to  Dr.  Fitton 
should  be  inserted  in  the  Annals  of  this  month,  I  am  sony  to 
find  that  your  previous  arraneements  have  reodered  that  impos- 
sible. Since  several  geologists  are  concerned  in  the  question, 
and  may  write  upon  the  subject,  I  trust  that  ply  reply  will  find 
^  place  in  the  next  number,  and  that  your  readers  will  Suspend 
their  judgment  until  they  read  my  paper,  which  is  connected 
only  with  that  by  Dr.  Fitton  already  published  in  your  last. 
I  am,  O^ntlemen,  yours,  Sic. 

T.  WSBSTEK.    .. 


Article  XIII. 

Arawer  to  Mr.  Phillipi'i  Observations  on  the  London  PiSomn- 
c(^etia.    By  Mr.  G.Whipple. 

(To  the  Editors  of  the  Annals  of  Philosophy.) 
GENTLEMEN,  Landm,  Aug.  II,  1884. 

In  reply  to  a  few  of  the  hints  given  in  the  Annah  of  Pkiloso' 
phy  for  June,  by  way  of  imprGvemeat  on  the  formulae  constituting 
the  New  London  Pnarmacopoeia  (1824),  I  should  esteem  it  an 
obligation,  if  favoured  with  a  translation  of  the  first  nineteen 
lines  of  the  paper,  the  fiarvumtn  multo. 

On  the  formula  for  the  preparation  of  sulphate  of  potash,  the 
writer  of  the  paper  is  most  fatally  mistaken.  In  my  opinion, 
the  College  have  acted  most  judiciously  in  directing  that  the 
excess  of  acid  be  saturated  with  potash,  instead  of  lime,  ibr,  in 
this  instance,  they  employ  a  salt  of  a  very  inferior  v^oe  to 
obtain  one  of  a  greater,  (and^  by  the  bye,  of  some  considerable 
importance  to  every  manufacturing  chemist),  and,  therefore, 
contrary  to  the  opinion  of  the  writer  (of  Uiat  paper),  who  aayv, 
"  The  College  would  have  acted  economioally  in  imitating  the 
directions  of  the  Edinburgh  Pharmacopoeia,  by  saturating  the 
excess  of  acid  of  the  bisulphate,  vrith  lime  instead  of  potash  ;  by 
this  the  waste  would  have  been  avoided  of  using  a  lalt  of  greater 
value  to  obtain  one  of  less."  A  single  importunity  to  any  of  tHe 
drug  warehouses  will  convince  him  of  his  error.  Moreover,  I 
would  aik,  since  economy  be  the  maxiouim  oa  which  he  has 
founded  his  examination,  whether  this  salt  could  not  be  mon 
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ecooomically  obtained  by  employing  potash  in  the  process  for 
fonoing  the  feirum  pnecipitatuni. 

To  attempt  a  de&nitioQ  of  his  remark  on  the  preparations  of 
iron,  would  he  Aquam  arare,  wherefore  I  shall  be  -obliged,  if 
fovoared  with  information,  as  to  its  abstract  tendency.  Wh^t 
must  he  the  inference  of  an  assertion  like  the  following  ?  "  That 
in  the  preparations  of  iron,  there  have  been  some  uteratioaa 
which  are  to  be  considered  as  amendments  ;  but  I  am  apprehen- 
aive  that  the  good  which  has  been  done  is  more  than  counterba~ 
hmeed  by  the  omistion  of  improvemerUs,  or  the  commission  of 
errors"  Surely,  if  in  the  formula,  that  is,  such  as  have  been 
altered,  amendments  have  taken  place,  how  can  we  ascribe  to 
tbe  College  a  want  of  ability,  or  the  commission  of  error? 

My  remark  relative  to  the  feni  subcarbonas,  will  be  seen  in 
the  note  on  sulphate  of  potash. 

The  ecidum  aceticum  fortius  diluted  with  water  does  not 
aiiswerfor  the  purpose  of  making  the  hquorplumbi  eubacetatis. 
I  have  frequently  tried  it,  and  ever  been  unsuccessful,  for  as 
soon  as  it  assumes  the  density,  as  required  in  the  Phermacopoeia, 
it  becomes  opaque,  which  cannot  be  removed  by  filtration. 

Anticipating  the  insertion  of  this  paper  in  the  Annalt  of 
Philosophy,  by  the  which  an  elucidation  of  the  sevend  paradoxes 
comptamed  of  may  be  obtained,* 

I  renutin  very  respectfully,  Gentlemen, 

Your  most  obedient  servant,        G,  Whifpl       e 


Article  XIV. 

Proceedings  of  Philosophical  Societies. 

KOYAL    SOCIETY. 

Tail  Society  re-assembled  on  the  18th  of  November;  when 
Douglas  C.  Clavering.Esq.  Capt.  R.  N.  was  admitted  Fellow,  and 
the  Croonian  Lecture,  by  Sir  £.  Home,  VPRS.  was  read :  it 
related  to  Mr.  Bauer's  discovery  of  nerves  on  both  the  fcelal  and 
maternal  surface  of  the  Placenta :  a  paper,  by  the  same  author, 
as  also  read,  On  the  Changes  undergone  by  the  Orum  of  the 
wFrog,  during  the  production  of  the  Tadpole.  We  shall  give 
some  account  of  these  papers  in  the  next  number  of  the  Annals. 

LIKNEAN    SOCIErY. 

The  first  meeting  of  this  Society  for  the  Mesent  session  took 
place  on  Nov.  2 ;  when  W.  J.  Broderip,  Esq,  was  admitted 

■  IihaUprolnblj  takatomenotlMof  tbis  cooununicstiDn  ia  the  ncit  Nnnrfwn— 
K.  P. 
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Fellow,  and  a  paper  was  read,  Qd  three  Speciea  of  Btr^R,  ^e 
hitherto  undescribed,  and  the  others  new  to  the  Omitholdgy  of 
the  British  Islands ;  by  N.  A.  Vigors,  Jun.,  Es^.  FLS.  Weshall 
present  a  report  of  this  paper  in  our  oext. 

GEOLOGICAL   SOCIETY. 

Nov.  5. — A    paper  was  read  entitled  "  Observations  oa  a 

Comparison  between  the  Beds  below  the  Challt  in  the  Isle  of 

Wight,  and  in  the  Counties  of  Surrey,  Kent,  and  Su|wex ; "  by 

Thonaas  Webster/  Esq.  Sec.  Q.  S. 

Mr.  Webster  stated,  that  in  a  late  visit  to  the  Me  of  Wight, 
he  had  been  so  fortunate  as  to  discover  a  rock  of  the  same 
natura  as  the  calciferous  saodatone  i>f  Hastings,  a  circumstance 
that  has  furnished  him  with  a  fixed  point,  by  means  of  which  he 
bad  been  enabled  to  compare  the  beds  in  the  Isle  ofW^bt  with 
those  of  the  south-east  part  of  England  more  correctly  tbaa  had 
been  done  before  ;  and  he  presented  a  table  of  what  he  consi- 
dered as  the  ec^uivalent  beds  in  these  two  places.  He  imagined 
that  these  equivalents  had  beea  hitherto  stated  erroneously  by 
several  geologists  ;  and  he  attributed  this  chiefly  to  the  follow- 
ing causes  ; — 1st,  The  imperfect  state  ofthe  science  of  "eo^osy 
which  had  not  a#  yet  established  fixed  principles  of  classifica- 
tion :  2dly,  The  want  of  acknowledged  types  of  beds  or  forma- 
tions, to  which  all  other  parts  might  be  referred :  3dly,  The 
difficulties  ^tteodiog  actual  exa^iaations,  arising  from  the  deh- 
ciencies  or  want  of  continuity  of  some  beds,  and  the  variation  ia 
the  QompositioD  and  structure  of  others ;  di^culties  vhich  had, 
in  his  opinion,  been  underrt^ed.  it 

'  The  author  then  proceeded  to  point  out  in  detail  what  he 
conceived  to  be  the  nistiHy  of  some  of  the  eirors  that  had  been 
&Uen  into.  Thus,  until  lately,  the  descriptions  given  by  vaiioiu 
geologists  of  the  rock  called  green  tttud  were  supposed  to  ha 
applied  to  one  bed  only,  whereas,  in  fact,  there  are  two  beds  di»< 
tinct  from  each  other,  the  undercliffof  the  Isle  of  Wight,  and 
the  rock  of  Folkstone,  each  of  which  had  received  this  denomi< 
nation.  Also  in  the  groups  which  it  had  been  found  necessair 
to  form,  they  had  not  agreed  with  each  other  as  to  the  indivi- 
dnal  beds  enclosed  in  one  group.  Thus,  some  had  formed  a. 
group  (which  they  called  tie  ferrueinoiu  sand)  of  the  sands 
above  and  below  the  weald  clay ;  while  others  had  attached  the 
name  of  ferruginous  sand  to  those  below  tl^e  weald  clay  ordif,. 
He  had  also  reason  to  fear,  that  an  error  had  been  committed' 
in  not  identifying  the  beds  which  are  called  the  ferruginow  sand, 
on  the  west  of  the  chalk,  as  the  Carstone,  Woboum  sand,  and: 
the  Faringdou  bed,  with  the  beds  in  the  wealds  of  Kent  sad- 
Sussex  to  which  the  name  of  green  sand  had  been  given. 

JNiw  Seriei,  VOL.  viii.  2  n 
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The  following  is  the  table  ofeqairalent  beds  above  alluded  to  :' 


UealUlei  Ik  tA<  5'£ 
ytrt,^  England. 

,iiX.cn5:.}| 

CnlmClUr. 

Ouild&id. 

Chilk  with  ffioti.     -^  ^ 

Clulk  widraat  flinti.     .     £ 
Clulk  mul. 

Diito. 

Ditto. 

Mtto. 

Ditto. 

Undodiff. 

■i>dB««JijHod. 

Upp«gw»«»d.    ■ 

U&ao. 

FoIkMoneClir. 

BluBDuriof  thegreen  J  |  3 

1Tb^£^ 

FtOkitoM,  Ldlh  Hm, 

Lower  gnen  «»!,  at     "    "^ 

SHKlon  B«  iDd 
Brixton  B>r. 

WMii  of  Kent  ud 

SUMCX. 

WeJd  d»r.         ^ 

CowkueOune. 

,       HMing*.. 

H«ing.lim«.WM.      1 

SHidawn,  Bnxd: 
Point. 

HutiDgi  ind  Fut- 

»dd.p.              I 

I>b<tfPuibeek. 

PuTbeckbedi.        J 

IdoofPvrtbBd. 

ForilMtdbcai. 

Wot).  19.^ — A  paper  was  read,  "  Oq  the  Porbeck  and  Port- 
land Beds;"  by  T.  Webster,  Esq.  Sec.  G.  S. 

The  author  observed,  that  the  great  general  features  of  the 
geology  of  the  Isle  of  Purbeck  had  been  already  traced  out  by 
him  in  hU. letters  to  Sir  Heniy  Englefield.  He  now  confined 
himself  to  some  details  respecting  the  series  of  limestone  beds 
ia.the  lale  of  Purbeck,  and  to  those  in  the  Isle  of  Portland.  ■ 

He  then  proceeded  to  give  a  description  of  the  strata  from 
which  the  well  knowa  Purbeck  stone  used  in  London,  for  side 
pavements,  Sec.  is  derived.  This  stone  \A  composed  almost 
entirely  of  fragments  of  shells.  The  Purbeck  marble  contains 
chiefly  univalves  in  a  compact  limestone,  and  these  in  general 
are  smaller  than  the  univalves  in  the  Petworth  marble,  both  hav- 
ing been  supposed  to  belong  to  freshwater  shells;  but  the 
author  possessing  specimens  tnat  contain  a  mixture  of  marine 
with  freshwater  shells,  he  cannot  consider  this  as  a  decided 
freshwater  formation,  a  term  that,  in  his  opinion,  ought  to  be 
restricted  to  those  beds  supposed  to  have  been  formetf  in  takes 
iml^.  The  common  Purbeck  stone  appears  to  consist  of  fn^- 
naents  of  small  bivalves,  of  which  the  ongin  is  doubtful.  ' 

Mr.  Webster  then  gave  a  detailed  account  of  the  qnarries  in 
the  Isle  of  Portland,  which  furnish  the  Portland  stone  much 
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med  in  our  public  buildings.  The  Isle  of  Portland  cotuiets  of  a 
mass  of  limestone  lying  upon  a  bed  of' bituminous  clay  and  ' 
limestone  identical  with  the  Kimmeridge  beds.  The  lower  and 
more  considerable  part  of  the  limestone  in  the  Isle  of  Portland 
above  the  Kimmeridge  clay,  is  chiefly  oolitic,  and  contains 
beds  of  chert ;  but  the  upper  part  consists  of  a  yellowish  calca- 
reous stone  nearly  compact,  wnich  contains  in  it  a  bed  of  earthy 
lignite  abounding  in  siUcified  portions  of  trunks  of  trees,  about 
two  or  three  feet  in  length,  some  of  which  are  erect,  and  others 
lie  flat.  As  far  as  he  could  ascertain,  the  fossil  wood  was 
nearly  confined  to  this  stratum,  and  is  not  dispersed  through  the 
oolite  as  had  hitherto  been  supposed.  These  upper  beds  of  the 
Isle  of  Portland  he  considered  as  belonging  to  the  same  forma- 
tion as  the  Purbeck  beds,  having  found  some  very  similar  in  the 
Isle  of  Purbeck. 

Considering  the  fossil  shells  of  the  Portland  oolite  to  be 
marine,  while  those  of  the  Purbeck  Umestone  are  chiefly  fresh- 
water, together  with  the  great  difference  in  the  mineralogical 
character,  the  author  stated  his  opinion  that  these  two  series  of 
beds  should  be  kept  in  separate  groups  in  classing  the  Enghsh 
strata. 


Article  XV. 
SCIENTIFIC  NOTICES. 
Chemistry. 
1 .  Minerals  produced  by  Heat, 
It  has  been  very  of^en  observed,  that  the  analyses  of  minerals 
are  of  comparatively  little  value,  as  long  as  we  are  not  capable 
of  reproducing  by  composition  what  had  been  dissolved.  Prof. 
Mitscherlich  has  accomplished  this  important  object.  We  have 
been  gratified  by  the  sight  of  beautiful  and  well-defined  crystals 
of  greyish  white  pyroxene,  which  had  been  obtained  by  mixing 
the  constituent  parts  indicated  by  analysis  in  the  necessary 
proportion,  and  exposing  this  mixture  to  the  high  degree  of  heat 
of  the  porcelain  furnaces  of  Sevres.  By  this  means,  Prof. 
Mitscherlich  has  succeeded  in  obtaining  several  species  that 
occur  in  nature.  He  has  likewise  observed  among  the  difl«rent 
kinds  of  slags  more  than  forty  species  in  a  crystallized  state, 
particularly  of  such  minerals  as  are  found  in  primitive  rocks,  but 
likewise  a  good  many  others  which  have  not  hitherto  been 
observed.  We  propose  giving  in  our  next  number  a  full  state- 
ment of  the  further  details  of  these  most  important  experiments. 
— (Edin.  Jour,  of  Science.; 

2.  Berzelius'a  Analysis  of  the  Sulphato-tn-carbonate  of  Lead, 
This  eminent  chemist,  in  analyzing  some  specimens  of  this 
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intereatipg  miaenl,  seat  to  him  for  this  purpoae  by  Dr.  Brev*- 
ter,  obtained  the  following  results : 

Carbonate  of  lead 71-1 

Sulphate  of  lead 30-0 

Muriatic  acid Trace    ' 

Lime Trace 

1011 

In  the  letter  vith  which  M.  Berzelius  has  favoured  us  on  thii 
'  lobject,  he  remarks,  that  his  result  accords  with  that  of  Mr.  h- 
Ting,  of  Edinburgh,  who  found  the  carbonate  of  lead  to  be  73, 
and  the  sulphate  29,  giving  an  excess  of  2-0. — (Edin.  Phil.  Jout. 
Tol.  vi.  p.  ZaS.)  He  hkewue  remarks,  that  as  he  had  an  excess 
ofl'l  of  weight  of  the  stone,  it  is  probable  that  a  psrt  of  die 
oxide  pflead  in  it  is  in  the  form  of  a  subsalt  "  The  result,  "be 
adds,  "as  it  is,  does  not  agree  with  the  definjte  proportions; 
and  the  small  quantity  of  the  mineral  did  not  penult  me  to  make 
ulterior  esperimente.' 

Mr.  Brooke,  in  his  analysis,  makes  the  results  ^ree  perfectl^f 
with  the  definite  proportions  (Edin.  Jour.  iii.  118),  viz.  about 
72*5  of  carbonate,  aod  27-5  of  sulphate  of  lead.  He  had  no 
excess  of  weight,  and  did  not  observe  either  the  trace  of  muriatic 
acid  or  of  lime. — (Edin,  Jour,  of  Science.) 

MiKEBALOGY. 

3.  Localities  of  Satttisk  Minerals. 

In  No.  2  of  the  Edinburgh  Journal  of  Science,  Dr.  Maccul- 
loch  has  given  a  list  of  localities  of  some  Scottish,  minerals. 
Among  these  several  of  the  substances  which  formerly  belonged 
to  the  zeolite  family,  are  incorrectly  named.  Under  Sti/iiit 
Dr.  M-  includes  a  red  mineral  from  Kilpatrick  Hills,  and  a 
colourless  or  slightly  tinged  substance  found  at  Strontian.  These 
minerals  differ  essentially  from  each  othef  in  their  specific 
characters.  The  first  is  described  in  Phillips's  Mineralogy, 
under  the  name  of  Heulandite,  and  the  second  as  Brewsleriie. 

In  reference  to  Comptonite,  Dr.  M,  says,  "  If  this  be  a  rtev 
mineral,  it  is  the  supposed  stiibite  of  Strontian;"  that  is,  it  is 
not  a  Hew  mineral.  But  if  Dr.  M.  had  ever  examined  Compton- 
ite, and  compared  it  with  Brewsterite,  he  would  have  found 
sufficiently  marked  distinctions  between  them  to  have  prereuted 
his  confounding  them  with  each  other ;  and  he  would  also  have 
ascertained  that  Comptonite  differed  from  every  other  known 
mineral. 

Among  the  locahties  of  Nadehtein,  Dr.  M-  refers  to  Kilpa-* 
trick  HiUs,  and  he  also  includes  under  this  species  the  natroUte 
from  Staffii. 

It  is  evident  that  Br*  M.  has  looked  at  this  tribe  of  min^ rida 


:.at.:,S:,G(")OgIC 


1^44  ScieHtific  Notices — Mineralogy.  46> 

very  cursorily,,  or  he  could  not  have  erred  so  vridely  as  he  Has  in 
arranging  them  under  the  heads  in  which  they  stand  in  his  list. 
Is  he  not  aware  that  »afro/jfe  and  )Re5ol;y/ie  are  the  same  mineral, 
and  that  the  Kilpatrick  mineral  diJFers  both  from  mesotype  and 
from  tiadelslein,  and  has  received  the  designation  of  Tkomsonite. 
Had  this  list  proceeded  from  leBS  authority  in  these  matters 
than  Dr.  M.  we  should  not  have  noticed  its  inaccuracies.  But 
we  consider  that  by  thus  correcting  it,  we  are  rendering  a  service 
td;  mineralogy. 

4.  On  the  Pyro-electricity  of  Minerab. 
Haily  gave  the  following  list  of  pyro-electrical  minerals,  with 
the  names  of  those  who  first  noticed  their  pyro-electricflJ  pro- 
perty : 

Tourmaline Lemery. 

Topaz Canton, 

ASinite. Sratd. 

Boracite,        "1 

Mesotype,        1 

Prehmte,  V Haiiy. 

Oxide  of  zinc,  I 

Spbene,  J 

In  1817  and  the  following  year,  Dr.  Brewstertook  up  the  sub- 
ject, and  made  many  experiments  relating  to  it ;  and  although  ■ 
want  of  leisure  prevented  his  extending  it  so  far  as  he  had  ori-  ■ 
ginally  intended,  the  results  he  has  furnished  us  with  are  too 
interesting  not  to  indiice  us  to  hope  that  he  will  yet  find  oppor- 
tunities of  pursuing  it  himself,  instead  of  delegating  it  to  other, 
and  probably  less  able  hands. 

His  method  of  determining  the  existence  of  pyro-electricity 
of  weak  intensity,  in  various  minerals,  is  as  follows: — "I 
employed  the  thin  internal  membrane  of  the  Arundo  Pbrag- 
mites,  which  was  cut  with  a  sharp  instrument  into  the  smallest 
pieces.  These  minute  fragments  were  well  dried,  and  the  pyro- 
electricity  of  any  mineral  was  determined  by  its  power  of  lifting 
one  or  more  of  these  light  bodies,  after  the  mineral  had  been 
exposed  to  heat.  I  used  also  a  delicate  needle  of  brass,  the 
pivot  of  which  moved  upon  a  highly  polished  cap  of  garnet,  and 
which  was  affected  by  vei^  slight  degrees  of  electricity. 

"  In  this  way  I  deterniinedthe  pyro-electricity  of  the  follow- 
ing minerals : 

Scolesite,*  Diamond, 

Mesolite,*  Yellow  orpimetit, 

Greenland  mesotype,  Analcime, 

Calcareous  fpar,  Amethyst, 

*  hit  probable  that  ibe  maotj^  of  HsQ;  mi  one  at  odier  of  thece  two  "■Wwh. 
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Beryl,  yellow,  Qoartz,  dauphiny. 

Sulphate  of  barytes,  Idocrase, 

Sulphate  of  stroiitites,  Metlitet 

Carbonate  of  lead,  Native  aulphnr, 

Diopside,  Giamet, 

Fluor  spar,  red  and  blue,  Dicbroite. 

"  In'  exaniining  tbe  electricity  of  tbe  tourmaline,  I  Fouad  that 
it  couM  be  showD  in  a  very  Gatisfactory  manner,  by  means  of  a 
thin  slice  taken  from  any  part  of  the  prism.  The  experiment  is 
most  advantageously  perfonned,  when  the  slice  has  its  surfaces 
perpendicular  to  the  axis  of  the  prism.  When  such  a  slice  is 
placed  upon  a  plate  of  glass,  and  the  glass  heated  to  tbs  temper- 
ature of  boiling  water,  the  slice  will  adhere  to  the  glass  so  firmlT, 
that  even  when  the  glass  is  above  the  tourmaline,  the  latter  will 
adhere  to  it  for  six  or  eight  hours.  In  this  way,  slices  of  a  very 
considerable  breadth  and  thickness  are  capable  of  supporting 
their  own  weight. 

"  On  the  Existence  of  Pyro-electricity  in  Artificial  Cryitah. 

"  It  does  not  appear  fromany  of  Haiiy's  writings,  that  he  even 
suspected  the  existence  of  pyro-electricity  in  crystals  formed  by 
aqueous  solution.  In  subjecting  some  of  these  to  experiment,  I 
was  surprised  to  hnd  that  they  possessed  this  property,  and 
some  of  them  to  a  considerable  degree.  The  following  is  a  list 
of  those  in  which  I  discovered  it: 

Tartrate  of  potash  and  soda, 

Tartaric  acid, 

Oxalate  of  ammonia, 

Oxymuriate  ofpotasb. 

Sulphate  of  magnesia  and  soda. 

Sulphate  of  ammonia. 

Sulphate  of  iron, 

Sulphate  of  magnesia, 

Prussiate  of  potash. 

Sugar, 

Acetate  of  lead, 

Carbonate  of  potash. 

Citric  acid, 

Oxymuriate  of  mercury. 

"  Among  the  preceding  crystals,  the  tartrate  of  potash  and 
R)(/a,  andthe  tartaric  acid,  are  pyro-electrical  in  a  very  consider- 
able degree ;  but  the  action  of  several  of  the  other  salts  is  com- 
paratively feeble. 

"  On  the  Pyro-electricity  of  the  Powder  of  Tourmaline. 
"  Among  tbe  curious  properties  of  artificial  magnets,  doii«  is 
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mote  remarkable  than  that.wbidi  is  exhibited,  by  cutting  a  piece 
from  one  of  their  extremities.  If  the  piece  is  taken  &om  the 
north  pole  of  the  magnet,  it  is  itself  a  regular  magnet,  with 
north  and  south  polarity^  The  very  same  property  was  disco- 
vered in  the  tourmaUne  py  Mr,  Canton,  who  found  that  if  it  was 
broken  into  two  parts,  wheD  in  a  state  of  excitation  by  heat, 
each  fragment  haa  two  opposite  poles. 

"  If  we  attempt,  however,  to  reduce  the  magnet  into  nunuta 
portions  by  any  mechanical  operation,  snch  as  filing,  pounding, 
&c.  the  particles  of  steel  are  found  to  be  deprived  of  tneir  mag- 
neticaf  qualities,  their  coercive  power  being  destroyed  by  tha 
vibrations  or  concussions  which  are  inseparable  from  the  procesa 
of  commiaution ;  and  analogy  would  lead  us  to  expect  the  same 
result  with  the  tourmaline. 

■"  In  order  to  aRcertaiu  this  point,  I  pounded  a  portion  of  a 
large  opaque  tourmaline  in  a  steel  mortar,  till  it  was  reduced  to 
the  finest  dust.  I  then  placed  the  powder  upon  a  plate  of  glass, 
from  which  it  slipped  off,  by  inclinmg  the  glass,  like  all  other 
hard  powders,  without  exhibiting  any  symptoms  of  cohesion 
either  with  the  glass,  or  with  its  own  particles.  When  the  glass 
was  heated  to  its  proper  temperature,  the  powder  stuck  to  the 
glass ;  and  when  stirredwith  any  dry  substance,  it  collected  in 
masses,  and  adhered  powerfully  to  the  substance  with  which  it 
was  stirred.  This  viscidity,  as  it  were,  or  disposition  to  form 
clotted  masses,  diminished  with  the  heat,  and  at  the  ordinary 
temperature  of  the  atmosphere,  it  recovered  its  usual  wuit  of 
coherence. 

"  Hence  it  follows,  that  the  tourmaline  preserves  it«  pyro- 
electricity  even  in  the  state  of  the  finest  dust,  and  that  this  tfust, 
when  heated,  is  an  uoiversally  attractibic  powder,  which  adheres 
to  all  bodies  whatever." 

Powdered  scolezite  and  mesolite,  after  being  deprived  of 
their  water  of  crystallizatioD,  exhibited  similar  pyro-electrical 
effects  with  powdered  tourmaline. 

"  This  fact,"  says  Dr.  Brewster,  "  is  a  very  instructive  one, 
-and  could  scarcely  have  been  anticipated.  As  several  minerals 
differ  only  in  the  quantity  of  their  water  of  crystallization,  the 
powder  which  was  thus  pyro-electrical,  could  not  be  considered 
either  as  scolezite  or  mesolite,  but  as  another  substance  not 
recognised  in  mineralogy.  The  pyro-electrical  property,  there- 
fore, developed  by  the  powder,  cannot  be  regarded  as  a  properly 
of  the  minerals  of  which  the  powder  formed  a  part,  but  merely 
as  a  property  of  some  of  Uieir  ingredients.  In  which  of  the 
ingredients,  or  in  what  combination  of  them,  the  pyro-dectri- 
ci^  resides,  may  be  easily  determined  by  farther  experim^iti." 
— (Edidbui^h  Journal  of  Science.) 
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Miscellaneous. 
,      -  5.  Height  of  Mount  Etna. 

CaptiiDSm^,  in  bis  lately  pobliBhed  "  Memoir  of  Sicily," 
informs  iw,  that,  ftccordiag  to  nis  measurements,  Mount  Ettw  is 
10,874  feet  above  the  level  of  the  sea,  and  net  12,000  feet,  tfa^ 
height  usually  given  to  it.  Prof.  Schouw,  in  bis  "  L'nltitna 
enaione  dell'  Etna,  descrita  in  una  lettera  diretta  al  Cavaliere 
J;  J.  Alberto  de  Sohienbei^,  dal  Dr.  J.  Schouw,  Giomale  Enci- 
clopedico,  Agosto,  1819,"  gives  nearly  th^  same  height  to  the 
mountain ;  it  beins,  according  to  his  measnrementy  10,484 
Preach  feet  above  the  level  of  the  sea, — (Edin.  Phil,  Journ.) 

6.  Mediterranean. 
Hie  medium  beat  of  the  sea  around  Sicily,  at  a  depth  of  from 
10  to  20  fathoms,  by  Six's  thermometers  is  from  73°  to  76°; 
whichf  being  10°  or  12°  warmer  than  the  water  outside  Gibraltar, 
accounts  for  the  greater  evaporation,  and  consequent  cufxeiits. 
Smfth't  Mtmoir  y  Hicily. — {Edin.  Phil.  Jour.) 
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NEW  PATENTS. 

S,  DickeiTRoD,  Park-street,  Southwark,  tbr  his  improvements  in  the 
nuinafacture  and  coiutrucllon  of  metal  casks  or  barrets  for  the  coovej- 
ance  of  goods  and  protlucU  by  sea  or  otheraise. — Oct.  ?■ 

F,  Richman,  Great  Pulteney-street,  GoIdeD-squire,  carpenter,  for 
iraprovemeatl  ia  the  construction  of  fire- escapes. — Oct.  7. 

S.  Wilson,  Streatham,  Surry,  for  improvements  ia  machinery  for 
making  velvets,  and  other  cut  works. — Oct.  7. 

J.  Ham,  West  Coker,  Somersetshire,  vinegar  maker,  for  his  improved 
process  tbr  manufacturing  vinegar. — Oct.  7. 

M.  Bush,  West  Ham,  Essex,  calico-printer,  for  improvements  in 
machiuery  or  apparatus  for  printing  calicoes,  and  .other  fabrics.— 
■Oct.  7. 

J,  Shavr,  Milltown,  Derbyshire,  farmer,  for  bis  transverse  spring 
slides  for  trumpets,  trombones,  French-horns,  bugles,  and  eveiy  other 
musical  instrument  of  the  like  nature. — OcL  7. 

J.  T.  Hodgson,  William-street,  lUtmbetb,  TeterinBrian^  far  certwa 
■improveraenta  in  the  construction  and  manufacture  of  shoes  or  tab- 
stBDcea  for  shoes  for  horses  and  other  cattle,  and  metliod  of  applying 
the  sapie  to  the  feet.— Oct.  7. 

p.  CheU,  Carle's- court,  Kensington,  for  his  improvemeots  ou  machi- 
nery for  drawing,  roving,  and  ipinning  Sax,  wool,  waste  silk,  or  other 
'  fibrous  substances. — Oct.  14'.  . 

J.  G.  Bodnier,  Oxford-street,  Charlton-row,  Manchester,  civil  en^- 
neer,  for  improvements  in  the  machinery  for  cleaning,  aarding,  draw- 
ing,  roving,  and  spinning  cotton  and  wool.'— Oct.  li. 
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